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OF CHARACTERS. THEIR EVOLUTION. TAXONOMIC RELATIONSHIP 

ripoBeneH cpaBHHTeJibHbiii an a.™ 3 CTpyKTypw ccmchh 16 ceMeiicTB nop. Myrtales. PaccMOTpeHO 6ojibmoe 
4 hcao npw3HaKOB: BHeuiHXB MoptJxxiorHH ceMCHn b ee CBS3H c xapaxTepHCTMKaMH nnona, HajiMMHe, crpyxrypa 
h pasBHTne CTepmibHbix ceMiinoao6Hbix o6pa30BaHnii, ran ceMa3aManca, aHaTOMHsecicoe cTpoemie ceMa3a4anca 
h Koxcypbi 3penoro ceMeHn, CTpoeHHe 3apoflbnua h ran npopacraHHa. OueHeHu nHamocrasecKoe 3HaaeHHe h 
T enaeHUHH SBojnoixHOHHoro pa3BHTHH aHaan3npyeMbix npH3HaxoB u hx komiuickcob. ycTanoBiicHO, mo ocHOBHbie 
Hanpa&iieHHa bbojuouhh npmHaxoB CB93aHu c Gojibuioh n3MeH4HBOCTMo pa3Mepa ccmchh, CTpyKTypu ceMeHHofl 
Koxcypu h Mopcfio.iorHHecKoro rana 3aponbnna; pa3Hoo6pa3He CTpyirrypHbix xapaxTepncraK y paaa ceMeiicTB, h 
npexme Bcero y Myrtaceae, npeBocxoawT pa3HOo6pa3ne TaxoBux y OTaenbHbix ceMeiicTB nopsunca. OueHeHO 
TaxcoHOMHHecKoe poacTBO ceMeiicTB m TaxcoHOB BHyrpHceMeHCTBeHHoro pawa no npn3HaxaM cTpyxiypu 

CCMCHH. 

CTpyierypa ccmrh npeacTaBHTejieii nop. Myrtales 6buia HCcneaoBaHa b ConbiuoM HHcae 
pa6oT, nocBauieHHbix OTaenbHbiM raxcoHaM — BRaaM, poaaM, rpynnaM poaoB, peace — 
TpHSaM, noflceMeftCTBaM turn ceMeiicTBaM. 06mHe BHemHeMopcjponorHHecxHe xapaxTepnc- 
thkh nnoaa, ccmchh, ceMS3aHaTxa (peaxo), 3apoabima h npopocTxa no ceMeiicTBaM 
npHBejaeHbi b pane cHCTeMaTHHecxnx cBoaox h (Juiop, ony6nHXOBaHHbix b nepnoa c 
XVIII b. h no HauiHX aHeii (Gaertner, 1788; De Candolle, 1844; Bentham, 1866; Le 
Maout, Decaisne, 1868; Baillon, 1877; Lubbock, 1892; Engler, Prantl, 1893; Engler, 1964; 
Hutchinson, 1973; JKH3Hb pacTeHnii, 1981, h jap.). 

AHaTOMHHecKne aaHHbie, b tom HHcae CTpoeHHe ceMeHHofl xoacypbi, BnepBbie 0606- 
meiibi b cBojaKe F. Netolitzky (1926), a 3aTeM b 4>yHaaMeHTanbHoii cBOjaKe E. Corner 
(1976), b KOTopoii npnBejaeHbi noapoGnbie xapaxrepHCTHXH cTpoeHHa ccmchh h ceMS3a- 
naTKa y npeacTaBHTejieii mhoitix (ho He Bcex, ecjiH HcxoaHTb H3 coBpeMeHHoro noapa3- 
fleiieHHH nopsaxa) ceMeiicTB nop. Myrtales, hx cpaBHHTenbHbiii aHanH3, a Taxace o6mnp- 
Hbiii cnncoK jiHTepaTypbi. flo cerojaHauiHero jaHa BbiBojaw Comer ocTaiOTca ochoboh ana 
BbiaBjieHna poacTBeHHbix oTHOiueHHH Meacay TaxcoHaMH nopaaxa no cTpyxType ccmchh; 
aaaee mm HeoaHOKpamo 6yaeM o6pauaaTbca k hhm. 

Ilocae 1976 r. noaBHJica paa CHCTeMaTHHecKHx h cpaBHHTeabHO-MopcjDoaorHHecKHx 
HccaeaoBaHHii, nocBauaeHHbix HenocpeacTBeHHO nop. Myrtales h ceM. Myrtaceae, b 
KOT opbix Hapaay c apyrHMH npH 3 HaxaMH cyMMnpyioTca aaHHbie no aHaTOMHH ceMeHHofl 
xoacypbi, cTpoeHnio 3 apoabiuia h 3 M 6 pHOjiorHH, oaHaKO aoBoabHO o 6 o 6 uaeHHo hjih 
H 36 HpaTeabHo (Briggs, Johnson, 1979 ; Tobe, Raven, 1983 a; Dahlgren, Thorne, 1984 ;, 
Johnson, Briggs, 1984 ; Landrum, Stevenson, 1986 , h ap.). CaeayeT OTMeTHTb Taxace 
HexoTopbie 3 M 6 pHoaorHHecKHe cboakh no noKpbiTOceMeHHbiM b ueaoM, BxaiOHaiomHe b 
ce 6 a xapaKTepncTHKH ceMeiicTB nop. Myrtales (IloBay 6 Haa-ApHonba h, 1982 ; CpaBHH- 
TeabHaa 3 M 6 pHoaorHa..., 1985 ; Johri et al., 1992 ). 

B nocaeaHHe roan (nocae HccaeaoBaHHii Corner h pa6oT, yHTeHHbix hm) oco6biii 
BKJiaa b HCcaeaOBaHHe xoHxpeTHbix ceMeiicTB h TaxcoHOB 6oaee HH3xoro paHra bhccjih 
H. Tobe h R. Raven, ony6.3HXOBaBiiiHe cepnio 3M6pHoaorHHecxHx CTaTeii, b xoTopbix 


1 BoxaHHHecKHH xypHan. N?5, 1996 r. 
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BnepBbie npHBC-iH aaHHbie o cTpoeHHH ceMeHHofl xoxypbi h pan apyrnx xapaxTepncTHK 
ceMeHH b ceMeficTBax Heteropyxidaceae, Alzateaceae, Rhynchocalycaceae, Penaeaceae, 
Oliniaceae h Crypteroniaceae (Tobe, Raven, 1983b, 1984a—d, 1987a—c, 1990). 

CpeflH ny6;iHKauHH, nocBameHHbix HccaeaoBaHHio paariHHHbix npeacTaBHTeaefl ceM. 
Myrtaceae, nocae paGoTbi Corner caeayeT Ha3BaTb pa6oTbi T. Hartley h L. Craven (1977), 
nocBameHHbie H3yHeHmo cTpyKTypbi h pa3BHTHa ceMeHH y Acmena\ W. Dawson (1977, 
1978a, b) — y Tristania, Callistemon h Baeckea (npoaoaxeHne cepnn ero MHoroHHcaen- 
Hbix nyGanKauHH, HaaaTofl paHee); R. Landrum c coaBT. (Landrum, 1981, 1982, 1986, 
1990; Landrum, Stevenson, 1986; Landrum, Sharp, 1989) — y npeacTaBHTeaefl Myrtoi- 
deae (npexae Bcero o 3apoawuie); P. Wilson h J. Waterhouse (1982) — y bhbob poaa 
Tristania (b kotopom ohh BbiaeaaiOT 5 poaoB, ncnoab3ya npH3HaKH MoptJjoaorHH ceMeHH 
h 3 apoauma); B. Hyland (1983) — b rpynnax Syzygium h Acmena; A. van Wyk h 

R. Botha (1984) — y BHaoB poaa Eugenia; M. Sedgley c coaBT. (Sedgley, 1989; Sedgley 
et al., 1989) — H3yneHHK) CTpoenwa cJjepTHabHbix h a 6 opTHBHbix ccmsh h OByaoHaoB y 
BHaoB Eucalyptus (c Hcnoab30BanHeM cKaHHpytomefl aaexTpoHHofl MHKpocKonHH). 

CaeayeT oTMeTHTb paSoTbi no MOptJjoaoraH ceMeHH h 3apoabima y npeacTaBHTeaefl 
Memecyleae (Bremer, 1981; Jacques-Felix, 1985; Morley, 1989, 1993), a Taxxe pa 6 oTbi 

S. Renner (1987, 1989a, b) no MHKpocxyabmype ceMeHH bhbob Melastomatoideae. 

IlocneaHHa no BpeMeHH cBOBKa, Bxmowaiomaa b ce 6 a xapaxTepncTHKH Bcex H3yaeHHbix 
npeacTaBHTeaefl 16 ceMeflcTB nop. Myrtales, ony 6 aHKOBaHa b 5 TOMe «CpaBHHTeabHofl 
aHaTOMHH ceM 8 H» (BbiiueHCKaa, 1996; Thtobb, 1996; IHa 6 ec, Mopo30Ba, 1996). B sthx 
xapaKTepHCTHxax o 6 o 6 uteHbi Bee aocTynHbie aBTopaM aHTepaTypHbie hctohhhkh (hx 
6 oaee 200) h coaepxaTca noapoGHbie onncaHHa npH3HaxoB MopcjDoaorHH naoaa h ceMeHH, 
CTpoeHHa ceMa3aaaTKa, ceMeHHOfl xoxypbi, 3apoabiiua, npopacTaHHa ceMeHH (conpoBOx- 
aaeTCa bto Bee oGluhphmm HaaracTpaTHBHbiM MaTepnaaoM). 

FlpeaaaraeMaa BHHMaHHio HHTaTeaefl cTaTba 6a3HpyeTca Ha cfjaxTHHecKOM MaTepnaae 
3toh cBoaKH. B nepBOM pa3aeae cTaTbH npoBeaeH cpaBHHTeabHbifl aHaaH3 Bcex H3yaeHHbix 
npH3HaKOB y npeacTaBHTeaefl ceMeflcTB nop. Myrtales h TaxcoHOB BHyTpHceMeflcTBeHHoro 
paHra. B noapa3aeaax, nocBameHHbix KOHKpeTHbiM npH3HaxaM, npoaHaaH3HpoBaHbi hx 
BHamocTHHecKoe 3 HaaeHHe h TeHaemtHH 3 BoaiouHOHHoro pa 3 BHTHa. Mbi He aaeM aHTe- 
paTypHbix ccbiaoK Ha KOHxpeTHbie TaKcoHbi, ynoMHHaeMbie b nepBOM pa3aeae aaHHofl 
CTaTbH, Tax xax ohh npHBeaeHbi b «CpaBHHTeabHofl aHaTOMHH ceM 8 H» (1996). Bo BTopoM 
pa3aeae CTaTbH oueHHBaeTca 6aH30CTb TaxcoHOB pa3BHHHoro paHra Ha ochobc npoaHaan- 
3HpOBaHHbIX npH3HaXOB CTpoeHHa ceMeHH. 

Flop. Myrtales paccMaTpnBaeTca hbmh b cootbctctbhh c chctcmoA A. JI. TaxTaaxsma 
(1987). B Hero BxaroHeHbi 3 noanopaaxa h 16 ceMeflcTB: Myrtineae ( Psyloxylaceae , 
Heteropyxidaceae, Myrtaceae, Alzateaceae, Rhynchocalycaceae, Penaeaceae, Oliniaceae, 
Combretaceae, Crypteroniaceae, Melastomataceae, Lythraceae, Punicaceae, Duabanga- 
ceae, Sonneratiaceae); Onagrineae ( Onagraceae ); Trapineae (Trapaceae). (Ha 
cneunaabHOM CHMno 3 HyMe XIII MexayHapoaHoro SoTaHHHecxoro xoHrpecca (CHBHefl, 
1981 r.), nocBameHHOM nop. Myrtales (Raven, 1984), 6 bia npHHaT apyrofl cnncox 
ceMeflcTB: noaceM. Memecyloideae ceM. Melastomataceae paccMaTpnBaeTca b paHre 
OTaeabHoro ceM. Memecylaceae, a ceMeflcTBa Lythraceae, Punicaceae, Duabangaceae, 
Sonneratiaceae — b paHre noaceM. Lythraceae). OTHOCHTeabHO ceM. Myrtaceae Mbi b 
OTaHHne ot A. Jl. TaxTaaxaHa npHHHMaeM cncTeMy L. Johnson h B. Briggs (1984), 
caeaaBiiiHx xaaaHCTHHecxHft aHaaH3 3Toro ceMeflcTBa h oTBepmiHx TpaaHitHOHHoe aeae- 
HHe ero Ha noaceMeflcTBa (Leptospermoideae h Myrtoideae) h TpuSbi. Johnson h Briggs 
(1984) BbiaeaaiOT b ceM. Myrtaceae (BpeMeHHO) HecjDopMaabHbie TaxcoHOMHHecxHe ean- 
HHUbi — rpynnw (groups, alliances) h noarpynnbi (suballiances), npH 6 aH 3 HTeabHo coot- 
BeTCTByioutHe TpnSaM h noaTpHGaM. 



CpaBHHTejIbHblH aHa.1H3 IIpH3HaK0B 
Mop4>ojiorHa ceMCHH 


CeMeHa b npeaenax nopaaKa wpe3BbiwaiiHO pa3Hoo6pa3Hbi KaK no BHeinHefl Mopcpo- 
aoi'HH, Tax h no BnyTpeHHeii CTpyKType. HanGoaee Kpynubie no pa3MepaM ceMeHa 
KoppeanpyiOT c ManoceMHHHbiMH h I-ccmhhhmmh HCBcxpbiBaioiuHMHca nnoaaMH — 
aroao- h KocTHHKoo6pa3HbiMH, pexe — cyxnMH (y npeacTaBHTeaeii Myrtaceae: Eugenia, 
Syzygium, Acmena h ap.; Combretaceae : Terminalia ; Melastomataceae: Memecylon , 
Mouriria, Trapaceae). MeaKne ceMena oweHb wacTo pa3BHBaioTca b MHoroceMaHHbix 
naoaax Tuna KopoGowKH (y Myrtaceae : b rpynnax Metrosideros, Leptospermum , Euca¬ 
lyptus h ap.; Alzateaceae ; Heteropyxidaceae', Melastomataceae : y mho rax npeacTaBHTeaeii 
Melastomatoideae; Lythraceae', Duabangaceae\ Sonneratiaceae', Onagraceae). MeaKne 
ceMena HHoraa BCTpewaiOTCH TaKxe b aroaax, nopoii wpe3BbiwaHHo MHoroceMaHHbix 
(nanpnMep, y Psidium H3 mhptobmx, y Bellucia H3 MeaacTOMOBbix). OcoSHaxoM ctoht 
rpynna Chamaelaucium H3 ceMeiicTBa mhptobmx, rae oweHb MeaKne ceMeHa 3aiunoHeHbi 
rax>Ke b KpaiiHe MeaKne 1—2-ceMaHHbie opexoBHaHbie naoaw. 

npnceMaHHHKH (nCTHHiibie apHaaycbr) uinpoxo pacnpocTpaHeHM ToabKO y npeacTa- 
BHreaefl Penaeaceae. 

PySwHK na ceMeHax b Soabuieii Han MeHbuiefl CTeneHH MOp^onornwecKH BbipaxeH b 
ceMencTBax Myrtaceae (y npeacTaBHTeaeii Myrtoideae s. str., b rpynne Chamaelaucium), 
Penaeaceae, Melastomataceae ( Memecyleae). 

PacjDe wacTo BMpaxeHo y ceMHH, pa3BHBaK>mHxca H3 aHaTponHbix ceMH3awaTKOB. Y 
naxnxaaa3aabHMx ceMHH (KaK, HanpnMep, y Eugenia, Combretum) pacjje moikct oxBaTbr- 
BaTb Bee ceMa nan 66abuiyio era wacTb. TxaHH pacj)e Moiyr yaacTBOBaTb b o6pa30BaHHH 
xpwaa ceMenn, KaK, HanpHMep, y Lagerstroemia ( Lythraceae ), Purpureostemon ( Myrta¬ 
ceae ), Alzatea H ap. 

Pa3BHTHe KpbiabeB Ha ceMenn (HaH TeHaemina k hx $opMHpoBaHHio — o6pa30BaHnio 
pe6ep, rpeSHeii h t. n.) xapaKTepHO aaa neaoro paaa ceMeiicTB nop. Myrtales. Y 
Heteropyxidaceae n Crypteroniaceae ccpopMnpoBaHbi MHKponnaapHoe n xaaa3aabH0e 
Kpbiaba. Kpbiaba (oano, HecKoabKO nan nnpKyabHoe OKpbineHHe) nosBaaiOTca TaKiKe y 
HeKoropbix npeacTaBHTeaeii Myrtaceae (y Eucalyptus h OTaeabHbix bubob poaoB Metro¬ 
sideros n Leptospermum), Lythraceae, b ceMeiiCTBax Alzateaceae, Duabangaceae', ecTb 
TeHaeHUHa k o6pa30BaHHio KpwaaTbix ceMHH y Melastomataceae (b Tpn6ax Merianieae h 
Dissochaeteae). Kpbiaba, o6pa30BaHHbie TKanaMH cpyHHKyayca, HHTeryMeHra, pacpe HaH 
KOMSHHHpOBaHHbIM CnoCoSoM, MOXHO B LUHpOKOM nOHHMaHHH paCCMBTpHBaTb KaK 
npnceMHHHHKH. 

BecbMa xapaKTepHoii wepToii nop. Myrtales HBaaeTca Haanane cTepnabiibix MaTypaT- 
iibix ceMaiioao6Hbix o6pa30BaHHii (npeHMymecTBeHHO b MHoroceMaHHbix naoaax-Kopo- 
SowKax), 3HaaHTeabHO npeo6aaaaK>mHx no wwcny Haa 4 5e P THJ,tHbIMH ceMenaMH. Ohh 
H 3yaeHbi b ochobhom y Myrtaceae (y Eucalyptus, b rpynne Metrosideros h ap.), OTMeweHbi 
TaxiKe y Alzateaceae, Melastomataceae, Combretaceae. BHeuiHeMopcpononmecKH ohh 
B bicTpanBaiOTca b paa ot wemyeK ao o6pa30BaHHii, now™ HeoTansHMbix ot cpepTHabHbix 
ceMaH no cpopMe n pa3Mepy. 3KOHOMnwecKHii pacxoa pacTeHHH (aepeBa nan KycTapunKa) 
Ha MaccoBoe npoH3BoacTBO «CTepnabHbix ceMaH», oweBnaHO, oweHb bchhk, wto TpeGyeT 
nCToaKOBaHna. Moikho npeanoaaraTb, wto cymecTByeT no KpaiiHeii Mepe obhh (pyHKnn- 
oHaabHbiii acneKT: CTepHabHbie ceMeHa BbinoaHaioT poab 3auiHTHoro ynaxoBOWHoro 
MaTepnaaa ana eaHHHWHbix cpepTHabHbix ceMaH b naoaax pacTeiiHii, wacTO npHHaaae- 
xauiax cooSuiecTBaM nHpo<J)HTOB, y KOTopbix ceMeHHoe pa3MiioaceHHe oweHb 3<Jx|)eK- 
thbho n HBaaeTca eaHHCTBeHHMM cnocoGoM BOcnpoH3BoacTBa. llaoabi TaKHX pacTeHHii 
c >KH3Hecnoco6HbiMH ceMeHaMH wacTo coxpaHaiOTca b KpoHax aepeBbeB B TeweHHe paaa 
neT. 
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CeMa3awaTKH 


CenmawaTKH y Bcex npeacTaBHTejiefi nop. Myrtales xpaccHHyuejuiHTHbie, same 
aHaTponHbie; xaMnunoTponHwe ceMa3awaTXH BCTpenafOTca y Myrtaceae (y mhothx Myr- 
toideae s. $tr„ b rpynnax Arillastrum h Acmena ), Oliniaceae, y paaa npeacTaBHTeneH 
Melastomataceae h Onagraceae ( Clarkia): reMHaHaTponHbie — y Myrtaceae (y npejacra- 
BHTejiefl rpynn Metrosideros h Eucalyptus), Oliniaceae, HHoraa — y Melastomataceae ; 
cy6icaMnHJioTponHbie — y HexoTopwx MenacTOMOBbix; aHaxaMnmioTponHbie — y paaa 
ojiHHHeBbix. OweHb peflKo paaoM c aHaTponHbiMH ceMa3awaTxaMH b oahoh 3aBa3H HaxoaaT 
opTOTponHbie ceMa3anaTKH (HanpHMep, y Psidium, bhaob Melastomataceae), hto HBJiaeT- 
ca, no Bceii bhahmocth, cneacTBHeM B3aHMHoro cxaTHH b rueaae 3aBa3H. 

Kax Hapyacftbifl, Tax h BHyTpeHHHii HHTeryMeHTbi x MOMeHTy orwoflOTBopeHna hcmho- 
rocnoHHbi h cocToaT, xax npaBHJio, H3 2 cnoeB xjiexox b TOJiuiHHy. OflHaxo y HexoTopbix 
MHpTOBbIX, XOMSpeTOBbIX, MejiaCTOMOBbIX, JIHTpOBbIX (CuphSa), OHarpOBbIX, H OCo6eHHO 
y Olinia, Punica, Trapa, HapyjKHbift HHTcryMeHT 6o/iee MHorocnoHHbiH (HanpnMep, y 
Trapa ero TOJnuHHa aoxoaht ao 8 caoeB, a B 30He xana3bi — ao 15). ToauiHHa 
BHyTpcHHero HHTeryMCHTa peaxo npeBwmaeT 2 xjictxh (HanpHMep, y Arillastrum). 3Ha- 
SHTenbHoe yBejiHweHHe HHcna caoeB HapyxHoro HHTeryMCHTa npoHcxoaHT y paaa bhaob 
yxe nocae onnoflOTBopeHna. EaHHCTBeHHbifi HHTcryMCHT 3axjiaabiBaeTca Tojibxo y Syzy- 
gium, Symphyomyrtus h, no-BHaHMOMy, y Acmena. 

Ha ocHOBe aaHHbix pa3BHTHa ceMH3awaTxa noaTBepxaaeTca HaaHHHe naxHxana3aab- 
hocth y npeacTaBHTenetf Myrtaceae (Eugenia), Combretaceae ( Combretum, Poivrea) h 
Trapa: oahh hjih o6a HHTeryMeHTa ocTaHaBjiHBaiOTca b pocTe h 3aMeiuaiOTca xana3aabHoft 
TXaHbK). 

MnxponHJie b npeaenax Myrtales npaxrawecxH Be3fle cfjjopMHpoBaHO o6ohmh hhtc- 
ryMCHTaMH, b eaHHHHHbix caywaax — Tojibxo BHyrpeHHHM (y Myrtaceae: Eucalyptus, 
Angophora, Darwinia, Thryptomene, Wehlia: Melastomataceae: Votomita; Combretaceae: 
Guiera senegalensis', h, bhahmo, y Sonneratiaceae', Alzateaceae\ Rhynchocalycaceae). 

HyuejuiapHbift xonnawox pa3BHBaeTca y SojibUiHHCTBa Combretaceae, Melastomata¬ 
ceae, y oraenbHbix auTpoBbix. OTaHHHTeabHofi wepTofi Cuphea HBaaeTca 3HawHTenbHoe 
pa3BHTne Hyuenjiyca Haa 3apoabiuieBbiM MeuuxoM. 

rnnocTa3a (JjopMHpyeTca b ceMH3awaTxax poaa Psidium (eauHCTBCHHoro poaa H3 
MnpTOBbix), a tax ace xapaxiepHa ana onHHHeBbix, MenacTOMOBbix (xpoMe Tpn6bi Meme- 
cyleae), GoabuiHHCTBa ampoBbix, coHHepaTHeBwx h Trapa. 

CTepunbHbie ceMeHa o6pa3yiOTca h3 aSopTHBHbix huh aHopManbHbix ceMa3awaTxoB 
jih6o H3 OBy.nonaoB. Y aSopTHBHbix ceMa3awaTX0B (JjopMHpyeTca HopMaabHbifi 3apoabiiue- 
Bbiii Meuiox, a oTXJioHeHHa b pa3BHTHH nponcxoaaT no3anee (HanpHMep, npn (JjopMHpo- 
BaHHH SHaocnepMa huh 3apoawma; b wacTHOCTH, noaBaeHHe aSopTHBHbix ceMa3awaTxoB 
MoxeT 6biTb cBa3aHo c HecocToaBuiHMca onaoaoTBOpeHHeM). Y aHopManbHbix ceMa3awaT- 
xob HaGaioaaiOTca HapyuieHna Ha CTaaHH (JjopMHpoBaHHa 3apoabiuieBoro Meuixa. Y 
oBynonaoB 3apoabiuieBbiH Meuiox BooSme He (JjopMHpyeTca, Moryr He aopa3BHTbca 
HHTeryMeHTbi h aaxe He c(JJopMHpoBaTbca apxecnopnajibHaa xneTxa. B npeaenax Han6o- 
nee nojrno H3yweHHoro b stom acnexTe ceM. Myrtaceae npocMaTpnBaeTca TeHaemiHa x 
nporpeccHBHOH peayxnHH H36biTOHHbix OBynapHbix CTpyxTyp, xoTopaa b 0HT0reHe3e 
npoaBJiaeTca Ha Bee 6onee paHHHx cTaanax hx pa3BHTna. 

■CTpoeHne ceMeHHOH xoxypbi 

Flo cTpoeHHio ceMeHHofl xoxypbi ceMeiicTBa nop. Myrtales oneHb pa3Hoo6pa3Hbi, ho 
HeaocTaTOHHo H3yHeHM, hto6w caeaaTb oxoHwaTejibHbie BbiBoau. Thhobbix npH3HaxoB, 
o&beaHHHiomHx Bee ceMeiicTBa nopaaxa, npaxTHwecxH hct, 3a HcxjnoneHHeM Toro, hto 
TecTa Bceraa HBJiaeTca BaxHoft cocTaBJiarameft wacTbK) ceMeHHOH xoxypbi, a HHoraa h 

ean HCTBeHHOH. 

JFna 6ojibiUHHCTBa npeacTaBHTeJiefl Myrtales THnHHHofl wepTofl aBJiaeTca HanHHHe b 
ceMeHHOH xoxype JiHraH^HunpoBaHHofi cxnepeHXHMbi. CTpoeHne TecTbi — ot oweHb 
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MHorOCJlOHHOH, pa3HOo6pa3HO flH(f»4)epeHUHpOBaHHOH flO MajlOCJlOiiHOH HJIH 1-CJlOiiHOH 
{npHHeM npH3HaK MHOrOCnOHHOCTH TeCTbl MOJKeT He HMeTb OC060H AHarHOCTHHeCKOH 
3Ha4HMOCTH). B Hefi Moryr 6wTb cneuHanH3HpoBaHbi 3K30TecTa, 6ojiee hjih MeHee 
cxnepeHXHMHaa Me30TecTa h xpHCTaruioHocHaa h (hjih) cxjiepeHXHMHaa 3HflOTecra 
(HHoraa xpHCTajuibi coaepacaTca Taxace b KJieTKax Me30TecTbi); b pa3JiHHHbix cjioax TecTbi 
MoryT oTKJiaflbiBarbca TaHHHbi. TerMeH HeMHorocjiOHHbiii, coxpaHaeTca h jjncjjcjjepeHUH- 
pyeTca no-pa3HOMy. jjna uejioii rpynnbi ceMeiicTB xapaxTepHo cjjopMHpoBaHHe MexaHH- 
aecKoro cJioa 3K30TerMeHa (HHoraa cobmcctho c Me30TerMeH0M), cocToamero o 6 hhho h 3 
y3KHx bojiokoh, name nopncTbix hjih TpaxeHjaanbHbix. CneuHajiH3HpoBaHHbiH SHflOTerMeH 
BCTpesaeTca 3HawHTeJibHO peace, b HeM Moryr axxyMynHpoBaTbca TaHHHbi. 

Corner (1976) pa3aeaaeT ceMeticTBa nop. Myrtales Ha 2 rpynnbi no npn3Haxy 
OTcyTCTBHa (rpynna I) hjih HannwHa (rpynna II) bojiokhhctopo 3K30TerMeHa. Ha ocHOBa- 
hhh 3Toro oh, a Bcjiea 3 a hhm Johnson h Briggs (1984) npeanaraioT BbiaejiaTb 2 nopaa- 
xa — Myrtales (rpynna I) h Lythrales (rpynna II). 

B rpynny I nonaaaiOT ceMeficTBa Heteropyxidaceae, Psiloxylaceae, Myrtaceae, Alza- 
teaceae, Rhynchocalycaceae, Crypteroniaceae h Melastomataceae , b rpynny II — ceMefi- 
ctbb Combretaceae (He b noJiHOM o6i>eMe), Lythraceae, Punicaceae, Duabangaceae, 
Sonneratiaceae, Onagraceae h Trapaceae-, no nocjieflHHM aaHHbiM, TerMeH, cjioaceHHbiii 
H3 bojiokoh, jiHUieHHbix nop, xapaxTepeH Taxace ana ceMeiicTB Penaeaceae h Oliniaceae. 

OflHaxo npH oTMeweHHOM Meacay rpynnaMH pa3JiHHHH b cneuHajiH3auHH TerMeHa 
Ha6jnonaeTca 3HawHTejibHoe hx cxojictbo no mhothm npH3HaxaM CTpyxTypbi TecTbi. B 
o6eHx rpynnax hhcjio cjioeB TecTbi BapbHpyeT ot Sojibinoro ao He3HawHTejibHoro. 
HanSonee MHorocjioHHaa TecTa b rpynne I xapaxTepHa ana HexoTopbix Myrtaceae (ana 
npeacTaBHTeaeii Myrtoideae s. str., ocoGeHHo Psidium, ana naxHxajia3ajibHbix BHaoB 
Eugenia h yHHTerManbHoro Syzygium), Melastomataceae (ana noaceM. Memecyloideae), 
b rpynne II — ana Lythraceae (ocoGchho ana xpynHbix ceMaH Lagerstroemia, Lawsonia, 
Lafoensia), Punicaceae, Sonne ratiaceae, Trapaceae. 

TeHaeHUHa x peayxuHH TecTbi apwe npoaBJiaeTca b rpynne I. OTHOCHTejibHo hcmho- 
rocaoiiHaa TecTa xapaxTepHa ana Eucalyptus h Arillastrum (Myrtaceae), 2-caoiiHaa (a 
HHoraa Bcero jihuil 1-cjioiiHaa) — ana rpynn Metrosideros, Leptospermum h Chamelau- 
cium (Myrtaceae ), a raxace ana ceMeiicTB Heteropyxidaceae, Alzateaceae, Rynchocalyca- 
ceae, Melastomataceae (npeHMymecTBeHHO ana noaceM. Melastomatoideae c 6onee 
MejiKHMH, new y Memecyloideae, ceMeHaMn). B rpynne II ManocaoiiHaa TecTa BCTpewaeTca 
peace: y Onagraceae (5 cjioeB h MeHee), Duabangaceae (2—4), Crypteroniaceae (2 — 3), 
y HexoTopbix Combretaceae (ao 2 caoeB y BHaoB Terminalia). 

KaeTXH HapyacHoro xjieTowHoro caoa — 3K30TecTbi — Moryr no-pa3HOMy pa3pacTaTb- 
ca, cx.nepHcjjHijHpoBaTbca, axxyMyJiHpoBaTb nnrMeHTbi hjih c.nH3H; npn stom o6pa3yiOTca 
GoraTaa cxyjibnTypa noBepxHocTH h npe3BbiHaiiH0 cneijHcjjHHHbie BHyTpeHHHe CTpyxTypbi. 
B rpynne I 3X30TecTanbHbie ceMeHa xapaKTepHbi ana MenacTOMOBbix (kjictkh 3K30TecTbi 
b BHae Bbicoxoii yxpeaneHHOH najincaabi), pa3Hbix rpynn Myrtaceae h Rynchocalycaceae 
(yToauxeHbi xneTOHHbie ctchkh, ocoGchho HapyacHbie). TaHHHbi b xjieTxax 3K30TecTbi 
OTMewaioTca y paaa Myrtaceae, Heteropyxidaceae, TaHHHbi h cjih 3 h — y Eucalyptus. 
3HawHTeabHO cxyabnTypHpoBaHHaa noBepxHocTb ceMeHH cpean mhptobwx xapaxTepHa 
ana Eucalyptus, a Tax ace ana Melastomataceae h Onagraceae. Y MejiacTOMOBbix Mnxpo- 
cxyjibiiTypa noBepxHocTH ceMeHH HMeeT anamocTHHecKoe 3HaweHHe Ha ypoBHe tph 6. 

B rpynne II HanGoaee cBoeo6pa3Ha cmibHo pa3BHTaa najincaanaa capxoTecTa y Punica; 
najiHcaaoBHanaa 3K30TecTa c 6o.nee hjih MeHee yrojimeHHbiMH KJieTOHHbiMH cTeuxaMH 
BCTpenaeTca y jihtpobmx; y Lythrum h Cuphea onHcaHbi He oGHapyaceHHbie b apyrnx 
ceMeflcTBax BHyTpeHHHe c.nH3eBbie bojiockh (cneuHajiH3aijHa BHyTpn ceMeficTBa). TaHH- 
HOHocHaa 3K30TecTa, oGbihho TOHKOCTeHHaa, (popMnpyeTca y Lumnitzera ( Combretaceae), 
b ceMeflcTBax Duabangaceae h Sonneratiaceae. 

Me30TecTa, oco 6 chho MHorocaoflHaa, b ceMeHax o6enx rpynn HMeeT, xax npaBHao, 
6ojiee hjih MeHee pa3BHTyio cxjiepeHXHMy, xoTopaa pacnpeaejiaeTca no-pa3HOMy. Ee 
xjieTKH pacceaHbi umi jroxajiH30BaHbi jih 6 o b ranoaepMe, jih 6 o bo BHyTpeHHHx caoax 
TecTbi. HHoraa cxaepeHXHMa cocTaBJiaeT bcio Me30TecTy nan Gojibuiyio ee nacTb. IJoji- 
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HocTbio CKJiepeHXHMHaa MejiKOKJieTOHHaa TecTa pa3BHBaeTca b cnHyce H3orHyTbix (xaM- 
nnjioTponHbix) ceinaH y npeacTaBHTeaefl Myrtoideae s. str. y Combretaceae cicnepeHXHM- 
Hbie a.ne.MeHTbi b Me30TecTe (a HHoraa h b 3HaoTecTe) Moryr 6 mtb npeacTaBaeHhi 
TpaxeHaajibHbiMH KneTKaMH (HanpHMep, y bhhob Terminalia h Quisqualis). IIomhmo 
jiHrHHcfjHUHpoBaHHbix cicnepeHn, b Me30TecTe BCTpewafOTca KpHCTaruioHocHbie, cy6epnnH- 
3HpoBaHHbie h can3eBbie khctkh (y Eucalyptus). HHoraa Soabuiaa aacTb TecTbi KpHcraa- 
aoHocHaa (y Lagerstroemia h Ammania H3 Lythraceae, Duabanga). 

3HflOTecTa MoxeT 6 bitb npoaoaxeHHeM cicnepeHXHMHoft Me30TecTbi (HanpHMep, y 
BHflOB Terminalia) 1 , wacTO OHa KpHcranaoHOCHaa. B rpynne I KpHCTanaHwecKHft caofl 
BbipaxeH y Heteropyxidaceae h paaa npeacTaBHTeaefl Myrtaceae-, cpean mhptobmx oh 
xapaKTepeH ana Eucalyptus (npaneM pa3Hoo6pa3He KpHCTaaaoB MoxeT 6biTb cneitHCfaiH- 
HbiM ana BHyrpHpoaoBbix oGieaHHeHHfl), Arillastrum (3aecb bto ochobhoh caofl ccmchhoA 
xoxypbi b BHae tohctoctchhoh nanncaabi), BCTpenaeTca b npeaeaax rpynn Metrosideros 
h Leptospermum, a B rpynne Myrtus oh, no-BnanMOMy, peayKunpoBaH (oTMeneH mibKo 
Ha paHHHX CTaanax pa3BHTna y Psidium). B rpynne II KpHcranaoHOCHaa SHflOTecTa 
HaSaioaaeTca y Crypteroniaceae h HexoTopbix Lythraceae, Duabangaceae, Onagraceae. 
OopMHpoBaHHe KpHCTajuinwecKoro caoa moxct cayxHTb anarHOCTHsecKHM npHJHaicoM 
ana TaxcoHOB pa3Horo paHra — ot ceMeflcTB ao rpynn, cooTBeTCTByiouiHx Tpn6aM h 
noaTpnGaM, wan ana eme 6oaee Me.iKHx (ocoGchho y Myrtaceae). 

BacKyaapH3auna Tec™ KpaflHe peaxa, OHa oraewaeTca y naxHxana3aabHbix ceMaH, 
yHHTerMajibHoro Syzygium, Pimenta, bhhob Memecylon. npoBoaamne sneMembi pacno- 
aaraioTca b Me30TecTe. 

Mto xacaeTca TeraeHa, to ero cneuHanH3auna b rpynne I npoaBJiaeica caa6o; 3aecb 
cxopee moxho roBopnTb o TeHaeHUHH k yrpaTe TerMeHa. Maine Bcero KaeTOHHbie choh 
T erMeHa caaBanBaioTca nan coBceM pa3pymaiOTca (y Myrtaceae: Arillastrum, y BHaoB 
Eucalyptus, Myrtoideae s. str., b rpynne Acmena-, y Melastomataceae). Caynan coxpati- 
hocth TerMeHa b 3peaoM ceMeHH H3BecTHbi y npeacTaBHTeaefl Myrtaceae: y naxHxaaa- 
3aabHbix BnaoB Eugenia (coxpaHaeTca, oweBnaHO, b HHTeryMeHTaabHofl wacTH ceMeHHofi 
Koxypbi SHaoTerMeH c yroameHHbiMH CTeHKaMH), b rpynnax Metrosideros, Leptospermum 
h Chamelaucium, a Taxxe y Heteropyxidaceae. Y npeacTaBHTeaefl 2 nocaeaHHx ceMeflcTB 
coxpaHaiomHflca caofl 3x30 - hhh sHaoTeraeHa moxct SbiTb TaHHHOHOCHbiM. HHoraa 
TerMeH, cneitHaaH3HpoBaHHbifl b MoaoaoM ce.MeHH (HanpHMep, 2 caoa cy6epHHH3HpoBaH- 
Hbix KaeTOK y Eucalyptus, caofl BHHOTeraeHa c HeaHrHHcjiHiiHpoBaHHbiMH cnnpaabHbiMH 
yToameHHaMH ctchok y Psidium), pa3pymaeTca npn co3peBaHHH. 

y npeacTaBHTeaefl rpynnbi II («3K30TerMHHaabH0fl») b 3peabix ceMeHax coxpaHaeTca 
ot 1 ao 3 KaeTowHbix caoeB TeraeHa (aaxe ecan b MoaoaoM ceMeHH oh 6bia 6oaee 
MHorocaoflHbiM). IIomhmo cneiiHaaH3HpoBaHHOro 3K30TeraeHa, bto moxct SbiTb aHaoTer- 
MeH naroc (peace) Me30TeraeH. y3KHfl caofl 3K30TeraeHa aaa Bcefl rpynnbi o6bihho 
xapaKTepH3yeTca xax BoaoKHHCTbifl (hhh (J)H6po3Hbifl), oaHaxo no CTpyKxypHbiM saeMeH- 
TaM oh b pa3aHHHbix TaxcoHax aaaexo HeoaHopoaeH. 

Caofl 3K30TeraeHa MoxeT 6biTb caoxeHHbiM H3 TpaxeHaaabHbix bohokoh co cnapanb- 
hmmh, KoabaaTbiMH, BepeTeHOBHaHbiMH nan cy6peTHKyaapHbiMH yToameHHaMH ctchok, 
hto HanGonee xapaKTepHO ana Lythraceae, oTMeneHO aaa Combretaceae ( Terminalia ), 
hh 6 o H 3'HeTpaxeHaaabHbix bohokoh c yToameHHbiMH cTemcaMH 6e3 nop (aaa Lythrum, 
no-BHaHMOMy, y Axinandra H3 Crypteroniaceae, Penaeaceae, Oliniaceae), hh 6 o He H3 
BoaoKOH, a hx TpaxeHaaabHbix KaeTOK, yanHHeHHbix b 6oabuiefl (y Punicaceae, Trapa- 
ceae) hhh MeHbmefl (y Sonneratiaceae) CTeneHH. Otmcthm, hto y ueaoro paaa KOMSpe- 
tobmx, no Bcefl BepoaTHOCTH, naxHxaaa3aabHbix ( Combretum, Poivrea, BHHbi Terminalia), 
cj3H6po3HO-TpaxeHaaabHbifl SHaoTeraeH He BbipaxeH. HHoraa cKaepeHXHMHbie saeMeHTbi 
«3K30TeraeHa» pacnoaaraioTca b 1—2 caoa, Toraa 2-fl caofl OTHocHTca k Me30TeraeHy 
(y Trapaceae) hhh k SHaoTeraeHy (y Oliniaceae, y HeKOTopbix Terminalia, Lythrum). B 
apymx caynaax coxpaHaiomHflca Me30TeraeH HecneitHaaH3HpoBaH (y Crypteroniaceae, 
Axinandra, Sonneratiaceae). SHaoTeraeH moxct SbiTb TaHHHOHOCHbiM (y Crypteronia- 
:eae. Duabangaceae, y nocaeaHHx b 3peaocTH pa3pyinaeTca) hhh HecneuHaaH3HpoBaHHbiM 
;• Punicaceae, Sonneratiaceae). 



CTpyKTypHpoBaHH© ceMeHHbix noKpoBOB b 30Hax MHKpomuie, xaaa3bi, pySwHKa, pacpe 
h naxHxajia3ajibH0CTb ceMaH — 3 to npH3HaKH aocTaTOHHO y3K0fl cneuHaaH3anHH BHyrpH 
nopaflxa, xapaKTepHbie JiHUib ana OTaeabHbix TaxcoHOB, xax npaBHJio, poaoBoro hjih 
BHyrpHpoaoBoro paHra. 

MHKponnjie aBJiaeTca 6oaee hjih mchcc aHaTOMHwecKH aH<}x|)epeHUHpoBaHHbiM o6pa- 
30BaHH©M y HexoTopbix Eucalyptus, npeacTaBHTeaeft Myrtoideae s. str., bhaob Terminalia, 
Duabanga, Trapa. HanScmee cjioxho oho ycTpoeHO y ceMaH nocaeaHero poaa: 3aecb 
o6pa3yeTca «npo6Ka», coCTaBjieHHaa H3 kjictok 3K30CT0Ma h 3HaocTOMa h 3nHCTa3bi. 

Xana3a y noaaBaaiomero GojibuiHHCTBa npeacTaBHTeaeft Myrtales npocTaa. HHoraa b 
H en coxpaHaeTca cneuHanH3HpoBaHHaa TxaHb rHnocTa3w (H3 TaHHHOHOcHbix kjictok c 
yrojimeHHbiMH xaeTOHHbiMH CTCHKaMH, xax, HanpHMep, y Trapa). HanGoaee CTpyKTypH- 
poBaHHaa xaaa3a xapaKTepHa ana Eucalyptus; y Olinia OHa cmibHO BacKyaapn3HpoBaHa; 
y BHaoB Terminalia b Heft oGnabHO pa3BHBaiOTca TpaxeHaaabHbie kjictkh. 

4 to KacaeTca naxHxaaa3aabHoft tcctbi, BCTpenaiomeflca Toabxo y Eugenia h npeacTa- 
BHTeaefl Combretaceae, to ee cpopMnpoBaHHe an6o aBaaeTca y3Kofl cneuHaaH3aHHeft b 
npeaeaax oTaeabHOro ceMeiicTBa, a hmchhp ero oTaeabHoro poaa (Eugenia), hh6o 
npeacTaBaaeT co6ofl 6oaee lunpoxyio TeHaemiHio b SBoarouHH ceMeiicTBa ( Combretaceae), 
npHieM OHa MoxeT npoaBaaTbca hjih He npoaBJMTbca b npeaeaax oaHoro poaa (Termi¬ 
nalia). riaxHxaaa3aabHocTb, xax npaBHao, KoppeanpyeT c KpynHbiMH ceMeHaMH 1-ceMaH- 
hhx HeBCKpbiBarouiHxca naoaoB. Bo3moxho, naxHxaaa3aabHbiM no CBoefl npnpoae aBaa- 
eTca h eaHHCTBeHHbiii HHTeryMeHT y Syzygium. TecTa y naxHxaaa3aabHbix ceMaH o6mhho 
BacKyaapH30BaHa. 

Py6wHK b npeaeaax nopaaxa aHaTOMHwecKH HccaeaoBaH oneHb caa6o. Cpean Myrta- 
ceae cxaepeHXHMHbiH TaHHHOHocHbifl py6wHK oTMeweH y 3BKaanirroB; MouiHbifl cxnepeH- 
xhmhwh pySaHK xapaKTepeH aaa MeaacTOMOBbix (Memecylon h Mouriria). Y HeKOTOpbix 
TaKCOHOB pySwHK h pacpe HHoraa Mop^oaornwecKH He BbipaxeHbi, a npeacTaBaaioT co6oft 
BHyrpeHHKJK) aacTb ceMeHH h Moryr 6 htb HaeHTHCfJHUHpoBaHbi ToabKO aHaTOMHwecKH. 
Tax, y Spathandra (Memecyloideae) pa3pacTaiomaaca TKaHb pySwHKa 3aHHMaeT ueHTpaab- 
Hyio aacTb ceMeHH (HanoMHHaeT pa3BeTBaeHHoe MexceMaaoabHoe BKaioHeHHe, Ha6aioaae- 
Moe cpean Myrtaceae y Acmena h poacTBeHHbix poaoB). B apyroM noaceMeftcTBe 
MeaacTOMOBbix (y npeacTaBHTeaefl Melastomatoideae) b ceMeHH pa3HHHaiOT TaK Ha3biBae- 
Myro «KpbiLueaKy», npeacTasaaramy 10 co6ofl BHyrpeHHHfl CKaepeHXHMHbift caofl 30Hbi 
apnaaoHaHoro pacpe (HHoraa KpumewKy othocbt k TKaHaM pySaHKa nan cpyHHKyayca). Y 
npeacTaBHTeaeii o6ohx noaceMeflcTB MeaacTOMOBbix c KaMnnaoTponHbiMH ceMeHaMH ot 
3ohbi pacpe BHyrpb ceMeHH BHeapaeTca cenTa KopHeBoro KapMauiKa. He HCxmoseHa 
B03MoxHocTb Toro, hto pacpe MeaacTOMOBbix — bto peaHKT 6oaee KpynHoro apHaaona- 
Horo o6pa30BaHHa. 

OaeBHaHo, hto npn «oBHyrpeHHH» tbkhx cTpyxTyp, KaK pacpe, py6HHK, cpyHHKyayc, 
naaneHTa h hx npoH3BoaHbix, rpaHHua Mexay hx TKaHaMH HepeaKo yrpaHHBaeTca h ohh 
CTaHOBBTCa eaHHbIM CTpyKTypHbIM KOMIUieKCOM. 

CeMeHHaa Koxypa aSopTHpoBaHHbix ceMaH coctoht o6biHHO H3 1—2, peace — H3 
HeCKOabKHX caOeB CKJiepeHXHMHOft TeCTbl, KaeTKH KOTOpofl, OCoSeHHO 3K30TeCTbI, CHabHO 
pa3pacTaioTca; KpncTaaaHHecKHH caofl SHaoTecTbi, KaK npaBHao, He pa3BHT (HCKmoweHHe 
cocTaBaaiOT, no-BHaHMOMy, HeKOTopbie SBKannnTbi). CeMeHHaa Koxypa oByaonaoB cocto¬ 
ht H3 peayUHpOBaHHOfl TeCTbl HaH H3 TeCTbl H TerMeHa. 

3apoabim 

Y Bcex Myrtales b 3peabix ceMeHax SHaocnepM oTcyrcTByeT; hx BHyTpeHHfoio noaocTb 
3aHHMaeT 3apoabiui, Hpe3BbiHaflH0 pa3Hoo6pa3Hbift no CBoefl MopcpoaorHH b npeaeaax 
nopaaKa. Oh npaMofl Han b pa3aHHHofl Mepe H3orHyTbifl, ceMaaoaH ot xopoiuo pa3BHTbix 
ao KpomeHHbix, ot cpoaHapHbix ao MaccHBHbix, ot naocKHx ao pa3HOo6pa3HO cxaaaHaTbix. 
PaaaHHHbie anHHH bbohiohhh 3apoabiuia oco6eHHo OTweTaHBO npocaexHBaiOTca b Kpyn- 
hux ceMeflcTBax c SoabuiHM pa36pocoM no pa3Mepy ceMaH. Moxho BbiaeaHTb caeayfomne 
MopcpoaorHneCKHe THnbi 3apoabiuia: aKCHaabHO-KOTnaapHbifi, nan KomaapHo-aKCHaab- 
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HbiH (c pa3BHTbiMH ocbK) h ceMaaoaaMH, npnweM pa3BHTHe HX copa3MepHoe HnH c 
npeoSiiaaaHHeM oahoh H3 wacTefl), xoTHaapHbifl (co 3HaaHTenbHbiM npeoSnaaaHHeM 
ceMaaoneft, o6biHHo MaccHBHbix, h non™ peayunpoBaHHoft ocbio) h rHnoxoTHnapHbifl (co 
3HawHTejibHbiM npeo6naaaHneM rnnoxoTHna h nowTH Hepa3BHTbiMH ceMaaoaaMH). 

B GoabmHHCTBe ceMeftcTB (3a hcxniOHeHHeM xpaftHe nonHMopcfiHbix no CTpoeHHio 
3apoflbiiua Myrtaceae h Melastomataceae, paccMarpHBaeMbix aanee) 3apoabim npaMofl, 
peace H3orHyTbifl (y Sonnerataceae), c npeobnaaaHHeM ceMaaoneft (xoTHnapHO-axcHanb- 
Hbifl y Rynchocalycaceae, SonbiiiHHCTBa Lythraceae, Punicaceae, Duabangaceae, Onag- 
raceae) hjih och (axcHanbHo-xoTHnapHbift y Penaeaceae, Crypteroniaceae, Sonneratia- 
ceae); y xoM6peTOBbix npeBanHpyeT xoTHaapHbifl 3apoflwui (3a HCxmoweHHeM Lumnitzera 
h Laguncularia c pa3BHToft ocbio). CeMaaonn Moryr 6biTb jih6o (|ionHapHbiMH — nnoc- 
khmh (y Alzateaceae, nexoTopbix Lythraceae, DuabangaceaeO), Crypteroniaceae ), cxnaa- 
naTbiMH h.tih h3bhtmmh (y Rynchocalycaceae, Penaeaceae, Oliniaceae, HexoTopbix Com- 
bretaceae ( Terminalia ) h Lythraceae, Punicaceae, Sonneratiaceae), MacncTbiMH (nnoc- 
Ko-BbinyKJibiMH y Psyloxylaceae h Onagraceae\ npoaonbHO-cxnanwaTbiMH, cKpyneHHbiMH 
nan CKOMxaHHbiMH y MHOrax bhaob Combtetum) nnSo MaccnBHbiMH (y npeacTaBHTenefl 
KOMGpeTOBbix: y bhaob Combretum, Strephonema, Calopyxis, Cacoucia, Terminalia 
kaernbachii — 3—4 ceMaaonn b Bnae cerMCHTOB uiapoBnaHoro 3apoabima; y Trapa noMTH 
Becb 3apoabiui npeacTaBaaeT coSoft oaHy ceMaaonio, a apyraa peayunpoBaHa ao aeuiyftxH). 

y Melastomataceae b o6ohx noaceMeflcTBax BCTpeaaerca xax npaMofl, Tax h H3orHy- 
TbiH 3apoawui, b o6ohx ecTb reTepoxoTnnHa. y Memecyloideae 3apoawm npeHMymecT- 
bchho XoTHaapHbifl: y Memecylon oh corayTbift, c BapbHpyiomeft no pa3Mepy ocbio h 
ceMaaoaaMH ot ^oanapHbix ao MaccHBHbix cnoaceHHbix; y Mouriria oh npaMofl, c 
MaccHBHbiMH nonyaJjepHwecxHMH ceMaaoaaMH; y Wameckea oh caerica n3orayTbiH, c 
MaccHBHbiMH HepaBHbiMH ceMaaoaaMH, npnseM oaHa H3 hhx MoaceT npaxTHaec xh noa- 
HocTbio yapaaHBaTbca. y 6oaee Menxnx ceMaH Melastomatoideae 3apoabiui axcnanbHo- 
KOTnaapHbiii, ceMaaoan pa3BHTbi He3HawHTeabHo. 

HanCoabiuee Mopc|>onorHHecxoe pa3Hoo6pa3He 3apoabiuia cpeaH Myrtales HaSaioaa- 
eTca b ceM. Myrtaceae. 3aecb peaan3yioTCH Bee Ha3BaHHbie MopcfionorHaecxHe ranw h hx 
nepexoabi. IlpaMoft 3apoabim c pa3BHTbiMH ocbio h ceMaaoaaMH, HHoraa 3HawHTenbHbiMH 
h pa3HOo6pa3Ho ynaxoBaHHbiMH, BcrpenaeTca y rpynn TaxcoHOB c nnoaaMH-xopoSoaxaMH 
(b rpynnax Metrosideros, Eucalyptus, Arillastrum). y TaxcoHOB arax rpynn Boxpyr 
3apoabimeBoro xopHa wacTo pa3BHBaeica o6BepTxa rnnoxoTnaa. B rpynne Chamaelaucium 
3apoabiui npeHMymecTBeHHo ranoxoTHnapHuft. y Myrtoideae s. str. MoptJjoaoraa 3apo- 
abima cayacHT ochobhmm cncTeMaTHwecKHM xpHTepneM b npeaeaax rpynnbi; 3apoabiui 
3aecban6o H3orHyrbift axcHaabHo-xoTHaapHbifl, c naocxHMH, aoBoabno He3HaaHTeabHbiMH 
ceMaaoaaMH (b rpynnax Myrtus h Myrcia), an6o rHnoxoTHnapHbifl, c ocbio ot cnHpaab- 
ho-h3bhtoh ao npaMofl pa3ayToft (b rpynne Cryptorhiza), an6o xoTHaapHbifl, c MaccHB¬ 
HbiMH ceMaaoaaMH, HHoraa cpacTaromHMHca Mexcay co6oft (b rpynne Eugenia), y poaOB 
Kjellbergiodendron, Lindsayomyrtus h Whiteodendron, cSanxcaeMbix c rpynnoft Acmena, 
3apoabiui xornaapHoro Tnna, npaMofl Han c H3orHyrOH ocbio h MaccHBHbiMH nan 
MHCHCTbiMH ceMaaoaaMH. y Kjellbergiodendron h Whiteodendron ceMaaoaH HepaBHoft 
BeanHHHbi. B rpynne Acmena 3apoabiui xomaapHbift, c MaccHBHbiMH ceMaaoaaMH, npnaeM 
y Syzygium ohh HHoraa pyMHHHpoBaHbi. B pa3aHHHbix TaxcoHOMHwecxHx rpynnax 
OTMeaaioTCH He cneuH^jHHHbie ana hhx 3apoabiuiH nepexoaHbix THnoB. 

HTax, cpaBHHTeabHbift aHaaH3 noxa3biBaeT, hto b pa3aHHHbix TaxcoHax nop. Myrtales 
peaan3yeTca Hecxoabxo ochobhmx hhhhh aHBepreHTHoro pa3BHTH8 3apoabima. KoTHaap- 
Hbiii 3apoabiiu c MaccHBHbiMH ceMaaoaaMH (b tom ancae peaynnpoBaHHbiMH ao 1), xax 
npaBHno, npeoSaaaaeT y xpynHbix ceMaH, Bxoaamnx b cocTaB 1-ceMaHHbix HeBcxpbiBaio- 
mHxca naoaoB. y HexoTopbix Myrtaceae xoTHaapHbifl 3apoinuui, hmckhuhA TeHaeHUHio x 
cpacTaHHio MaccHBHbix ceMaaoaefl npn now™ noaHofl peayxuHH och (BHabi Eugenia h 
ap.), b 3HaHHTeabHofi Mepe yrpawHBaeT MopcJjonorHwecxyio pacnaeHeHHOCTb. 

flpyraa nHHHH pa3BHTH8, npHBoaamaa x MopiJjonorHHecxH HepacwaeHeHHOMy rnnoxo- 
TnaapHOMy 3apoabimy (b rpynne Chamaelaucium), xapaxTepHa ana Meaxnx h oaeHb 
MeaxHx ceMHH. 
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B cboio owepeab MoacHO BbiaeaHTb a Be TeHaeminH pb3bhthb 3apoai>ima c pa3Bim>iMH 
ocbio h ceMaaoaaMH. OaHa H3 hhx HanpaBaeHa Ha yBeanweHHe naomaan cjioaHapHbix 
ceMaaoaeii h BbipaSoTxy pa3Hoo6pa3Hwx cnoco6oB hx ynaxoBxn (3aecb npeoSaaaaiOT 
KOHBoaK)THbie ceMaaoan), apyraa npnBoaHT k 3HawnTeabHOMy yMeHbineHHio pa3MepoB 
ceMaaoaeii (ohh oSBoaioTHo-xoHBoaiOTHbie, o6BoaiOTHbie (BaoaceHHbie apyr b apyra) nan 
naocKHe, caoaceHHbie «anuoM k anuy», ot 6oaee nan MeHee mHpoxnx ao y3Knx). 
OnncaHHbie nepexoau Moryr ocymecTBaaTbca BHyipn KpynHoro poaa (HanpHMep, Trista- 
nia s. 1.) nan rpynnbi poaoB. 

MHHHanopimuHH ceMaH CB83aHa He ToabKo c rmioKOTHnapHbiM, ho h c axcnaabHO- 
KOTHaapHblM THIIOM 3apoabIUia. 

3anacaioiijHe BemecTBa b 3apoabime H3yHeHbi aaaexo He noaHo. 3 to npeHMymecTBeH- 
ho Macaa h 6eaKH. Ohh xapaKTepHbi aaa 6oabiiiHHCTBa Myrtaceae, Combretaceae, 
Lythraceae, Punicaceae, Onagraceae. OcoCeHHo 6oraT MacaaMH 3apoabim Terminalia 
catappa L. H3 xoMGpeTOBbix (ao 50 % ero o&beMa). 3HaaHreabHO peace OTMenaeTca 
xpaxMaa y Eugenia (3aecb sto ochobhoc 3anacaiomee BemecTBO, aoxaaH3yiomeeca b 
ceMaaoaax), npeacTaBHTeaeii rpynnbi Myrtus (aoKaaH3yeica b rnnoxoTnae) h MeaacTo- 
mobwx ( Memecylon, Melastoma malabathricum L.). KpaxMaa Hapaay c OeaxaMH h 
M acaaMH OTxaaabiBaeTca y Trapa. 

B xaeTKax 3apoawuia BCTpewaiOTca HHoraa apy3bi oxcaaaTa Kaabiina (y Terminalia 
catappa, Eucalyptus, Angophora-, y 2 nocaeaHHx OTMewaiOTca b aaeiipoHOBbix 3epHax). 
KpaxMaa oTcyrcTByeT y Lythraceae h Punicaceae, a Geaxn — y HexoTopux Onagraceae. 
CexpeTopHbie noaocTH c acjDHpHbiMH MacaaMH wacTO OTMewaiOTca b 3apoabiuiax Myrtaceae. 

XaopocjDHaa b 3apoabiuiax BCTpesaeTca cnopaanwecKH. Oh onncan y npeacTaBHTeaeii 
Eugenia, Acmena, Tristaniopsis laurina, BHaoB Melaleuca, Psidium (Myrtaceae ), y 
Laguncularia ( Combretaceae ), Sonneratia. Y Eugenia myrtifolia DC. 3aMeweHa xoppeaa- 
una Meacay HannaneM xpaxMaaa h xaopoc|>Hnaa. TaxcoHOMHwecxnx bbibobob b cbb3h c 
pacnpeaeaeHHeM npn3Haxa xnopoc})HanoHOCHocTH 3apoawuia b nopaaKe noxa caeaaTb 
Heab3a (Dahlgren, Thorne, 1984). 


n popacTaH ne 

FIpopacTaHHe ceMaH y Myrtales HecaeaoBaHO xpaiiHe otpbibohho. Y H3yaeHHbix no 
STOMy npH3Haxy npeacTaBHTeaeii Myrtaceae, Combretaceae, Melastomataceae, Lythra¬ 
ceae, Punicaceae, Onagraceae oho npeHMymecTBeHHo Haa3eMHoe. KpnnToxoTHaHa 
BCTpewaeTca Toabxo y apxo BbipaaceHHbix KOTHaapHbix 3apoabiuieii c MaccHBHbiMH 
ceMHfloaaMH: cpean Myrtaceae — b rpynnax Eugenia h Acmena, a Taxace, no-BnaHMOMy, 
y Kjellbergiodendron; cpean Combretaceae — y Combretum sundaicum Miq. (c nowTH 
Hepa3BHToii ocbio); cpeaH Melastomataceae — y Mouriria. KpnnToxoTHaHa xapaxTepHa 
Taxace aaa Trapa c ero eanHCTBeHHoii orpoMHoii ceMaaoaeii. CaeayeT otmcthtb, hto y 
BHaoB Clarkia (Onagraceae ) c MaccHBHbiMH ceMaaoaaMH npopacTaHHe Haa3eMHoe. Y 
rnnoxoTHaapHbix 3apoabiuieii c xpafiHeii peayxuneii ceMaaoaeii xpn nToxoTHana He 
3at})HXCHpoBaHa. 


TaxcoHOMHHecKoe poacTBO no npH3HaxaM cTpyuiypu ceMenn 

nop. Myrtales cpean noxpbiToceMeHHbix oueHHBaiOT xax HaHMeHee npoTHBopewHBbiii 
h oaHH H3 HanOoaee hctxo o6oco6aeHHbix b CHCTeMaTHwecxoM othoiuchhh (Dahlgren, 
Thorne, 1984; Raven, 1984). 

B npeaeaax nopaaxa HanSoaee apxaHHHoii MOHO(|)HaeTHHecKoii rpynnoii cHHTaeTca 
poacTBeHHaa rpynna ceMeiicTB Psyloxylaceae, Heteropyxidaceae, Myrtaceae (Dahlgren, 
Thorne, 1984; TaxTaaacaH, 1987); 2 nepBbix ceMeiicTBa HHoraa xapaKTepH3yiOTCH xax 
paHHHe SoxoBbie OTBeTBaeHHa BHyrpn Myrtaceae (cm.: Raven, 1984). Y Psyloxylaceae 
ceMeHHaa xoacypa He H3yaeHa, h3bcctho Toabxo, hto b Heii OTcyrcTByeT xpHCTaaaHHecxnii 
caoii, hto xapaxTepHo Taxace aaa paaa npeacTaBHTeaeii Myrtaceae. Heteropyxidaceae no 
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TaHHHOHOCHOH 3K30TeCTe, KpHCTanjIHHCCKOH SHflOTecTe H TaHHHOHOCHOMy 3HflOTerMeHy 
(Tobe, Raven, 1987c) cooTBeTCTByeT rpynnaM Eucalyptus h Leptospermum. 

B npeaeaax Myrtaceae npenMymecTBeHHo noaTBepxaaeTca no cTpoeHnio ceMeHHOH 
xoxypbi pa3jaejieHHe ceMeiicTBa Ha poaw c naoaaMH-aroaaMH h naoaaMH-Kopo6oHxaMH 
(TpaaHUHOHHO BbiaenaeMbie noaceMeiicTBa Myrtoideae h Leptospermoideae\ cm. TaiOKe: 
Corner, 1976). Y nepBbix ceMeHa naHTecTanbHbie, o6biHHo c MHorocaoHHoii TecTofi, 
KpHCTaJUiHHecKHH cjioh OTcyrcTByeT; y BTOpbix Tecia HeMHorocaoiiHaa, ceMeHa, xax 
npaBHJio, 3K30TecTanbHbie, wacTo pa3BHTa KpHCTaaaHHecxaa BHaoTecTa. Ilepexoabi Mexay 
sthmh 2 THnaMH o6HapyxHBaK)Tca b ceMeHHOii Koacype y Eucalyptus ; OTxaoHaiomHMca 
no npH3Haxy 6onee MHorocaoiiHoii TecTbi aBaaeica poa Arillastrum. Han6oaee ynpomeHa 
no CTpyKType ceMeHHaa xoacypa y npeacTaBHTeaeii rpynn Leptospermum h Chamelaucium. 
B rpynne aroaonaoaHbix y Eugenia TecTa MoxeT 6 mtb HecnennajiH3npoBaHHOH (Corner, 
1976). 

Cpean Myrtaceae coBepuieHHo He H3yneHo CTpoeHHe ceMeHHOii xoxypbi y 3 CHCTe- 
MaTHwecKH o6oco6aeHHbix poaoB — Whiteodendron, Kjellbergiodendron h Lindsayomyr- 
tus, a Taxxe b rpynnax Backhousia, Osbornia h Acmena. B nocaeaHeii rpynne Heo6xoanMO 
HecaeaoBaTb pa3BHTHe ccmchhoh xoxypbi y yHHTerMaabHoro Syzygium h y npeacTaBHTeaeii 
noarpynnbi Acmena, rae noKpoBbi 3peaoro ceMeHH peayunpyioTca. Corner (1976) CHHTaeT, 
hto no CTpoeHHK) TecTbi Myrtaceae cpaBHHMbi c Rosaceae, Rutaceae h Theaceae. 

B eaHHyio rpynny moxho o6i.eaHHHTb ceMeiicTBa Alzateaceae h Rhynchocalycaceae. 
Ohh cxoanbi no MaaocaoHHoii, npeHMymecTBeHHo 3K30TecTaabHoii ceMeHHOii xoacype, 
OTcyrcTBHio KpHCTananwecKoro caoa, MHKponmie, ccjDopMHpoBaHHOMy ToabKO SHaocTO- 
mom, h npaMOMy, 6oaee hjih MeHee copa3MepHOMy (no cootholuchhio ceMaaoaefi h 
ranoKOTnaa) 3apoabiuiy. OaHaxo y Alzatea ceMaaoan naocKHe, a y Rhynchocalyx — 
3aBepHyrbie BHyrpb. 

OmocHTeabHo 6an3KH apyr apyry ceMeiicTBa Penaeaceae h Oliniaceae no Maaocaoii- 
Hoii ceMeHHOii xoxype b 3peaoM ceMeHH, HaanwHio xpHCTaaaHHecxoro caoa 3HaoTecTbi h 
coxpaHaiomeMyca TerMeHy, cocToameMy H3 HeTpaxeHaaabHbix BoaoKOH, aHuieHHbix nop. 
OaHaxo y Oliniaceae BbipaaceH ToabKO 3K30TerMeH, a y Penaeaceae — 3K30- h aHaoTer- 
MeH. KpoMe Toro, y Oliniaceae ceMa3aaaT0K xaMnnaoTponHwii, HapyxHbiii HHreryMeHT 
3—5-caoHHbifl, b 3apoauuie npeoGaaaaioT ceMaaoan, a y Penaeaceae Hapy^Hbiii HHTery- 
MeHT 2-caoHHhifl, ceMaaoan HeGoabiiiHe. 

Y Crypteroniaceae, HMeramnx MaaocaoHHbie TecTy h TerMeH, CTpoeHHe ceMeHHOii 
Koxypbi BapbHpyeT b npeaeaax ceMeiicTBa. ToabKO Crypteronia HMeeT SHaoTecTy b Bnae 
xpHCTaaaoHOCHoro caoa, a y Dactylocladus OHa noaHOCTbK) pa3pymaeTca; oaHaxo o6a 
poaa 6oaee 6 .th 3 kh apyr apyiy, hcm poay Axinandra, oTaHHaroiueMyca ot hhx no 
MopcjjoaorHH naoaa, 6oaee KpynHbiM ceMeHaM, HaanwHio HHTeryMeHTaabHoro TaneTyMa h 
3K30TerMeHa b 3peaoM ceMeHH. CneuH<j)HHecKHMH wepTaMH Bcero ceMeiicTBa aBaaiOTca 
paHHaa ae3HHTerpauHa HyueaaapHoii TxaHH h pa3BHTHe TaHHHOHOCHoro BHaoTerMeHa. 

H36npaTeabHoe cxoactbo no CTpoeHHK) ceMeHHOii xoxypbi poaoB ceMeiicTB Crypte¬ 
roniaceae, Alzateaceae, Rhynchocalycaceae, Penaeaceae h Oliniaceae b npHHunne He 
npoTHBOpeHHT hx o&beaHHeHHio b MOHotJjHaeTHMecKyio rpynny, o6oco6aeHHyto b npeaeaax 
nop. Myrtales, hto npeaaaraiOT Johnson, Briggs (1984) h Tobe, Raven (1984d), ecan hc 
CHHTaTb BaxHbiM awarHocTHHecKHM pa3aHHHeM BoaoKHHCTbiii TerMeH y Oliniaceae h 
Penaeaceae. 

ConocTaBaeHHe Crypteroniaceae c Melastomataceae (poacTBeHHbie cb83h Me*ay 
xoTopbiMH npeanoaararoT R. Dahlgren, R. Thorne (1984) h A. JI. TaxTaaxaH (1987)) no 
CTpoeHHK) ceMeHHOii xojxypbi He cBHaeTeabCTByeT 06 hx 6aH30CTH. 3M6pHoaorHwecKH 
KpHnTepoHneBbie cCaHxaioTca c Melastomataceae ToabKO no wepTaM, oGiuhm ana Bcero 
nop. Myrtales ; oTanwHa MeaacTOMOBbix cocroaT b aoaro coxpaHaiomeiica HyueaaapHoii 
tkbhh (Tobe, Raven, 1987b), TeHaeHUHH k MHOrocaoiiHOCTH TecTbi (y Memecyloideae), 
apxo BbipaxeHHoii 3K30TecTaabHocTH, npaxTHHecxH noaHOM pa3pyiueHHH TerMeHa, Haan- 
hhh Hapaay c npaMbiM H3orHyroro 3apoabiuia h npeoGaaaaHHH b 3apoawuie ceMaaoaeii. 
B oGenx rpynnax MoryT BCTpenaTbca eaHHHHHbie caynan cj)opMHpOBaHHa xpHCTaaaHHe- 
cxoii 3HaorecTbi. 


’.0 



B npeaenax caMoro ceM. Melastomataceae noaceM. Memecyloideae otji imaeTca ot 
Melastomatoideae HanHMHeM MHorocnoHHon Tec™ co cxnepeHXHMHbiMH bkjiiomchh5!Mh, 
flpKO BbipaXCHHOH 3K30TeCTajTbH0H najTHCaaOH H KOTHJiapHblM 3apOflbILUeM. OflHaKO npH 
3TOM b o6ohx noaceMeiiCTBax cymecTBytcrr napajuienhHbie jihhhh pa3BHTna CTpyKTypw 
ceMCHH, npoHBaaromnecH b peayxuHH TecTbi h b $opMHpoBaHHH xax npaMoro, Tax h 
H3orHyToro 3apoabima (Corner, 1976). flna ceMeiiCTBa xapaKTepHO o6pa30BaHHe xopHe- 
Boro KapMaiuxa, ana noaceM. Melastomatoideae — $°P MH P 0BaHHe KpbiuienKH b 30He 
pacjie. CoxpaHeHHe o6enx rpynn b paHre noaceMencTBa no aHanH3HpyeMbiM npmHaicaM, 
bo3moxho, onpaanaHo. 

no CTpoeHHio ceMeHHOH Koxypbi h 3apoabiiua MenacTOMOBbie, BepoaTHo, moxho 
cooTHecTH c cooTBeTCTByioiuHMH rpynnaMH b ceM. Myrtaceae, b H 3 cthocth Memecyloi¬ 
deae — c npeacTaBHTenaMH Myrtoideae s. str., hmcioiuhmh MHorocnoftHyio TecTy co 
CKJiepeHXHMHbiMH aneMeHTaMH b Me30TecTe, He BbipaaceHHbin KpHCTannnMecKHH cjioh, 
o6nHTepHpoBaHHbift TerMeH; HeKOTopbie poau cxoaHbi no MaccHBHbiM ceMaaonaM 3apo- 
abiuia (Mouriria h Eugenia). 

CeM. Combretaceae aoBonbHo o6oco6neHo b rpynne ceMencTB c 4)H6po3HbiM Tpaxen- 
aanbHbiM 3K30TerMeH0M, HMeeT HaHMeHee aH(}j(}jepeHnHpoBaHHyio ceMeHHyio Koacypy: 
3K30TecTa, xaK npaBHjio, He cneuHanH3HpoBaHa, 3HaoTecTanbHbin KpHCTannHHecKHH cnofi 
oTcyrcTByeT, TpaxeHaanbHbm 3K30TerMeH y ueaoro paaa poaoB h BHaoB, no Been 
BepoaTHocTH, naxHxajia3ajibHbix, He Bbipaaten. CneuH<})HMHbi ana ceMeiiCTBa BCTpenaio- 
lHHeca y HeKOTopbix ero npeacTaBHTenen TpaxeHaaabHbie KneTKH 3HaoTecTbi h Me30TecTbi. 
no nocneaHeMy npH3Haxy KOM6peTOBbie cooTHOcaTca c Lauraceae h Monimiaceae 
(Corner, 1976). 

B npeaenax Myrtales no TpaxenaanbHOMy sooTenvieHy h cKnepeHXHM3TH3auHH 
Me30TeCTbI KOM6peTOBbie CpaBHHMbl c nHTpOBbIMH; no 3THM *e npH3H3KaM, a TaKXCe no 
TOHKOCTeHHOH 3K30TecTe h npHMOMy 3apoabiuiy Hepeaxo c 3aKpyHeHHbiMH ceMaaona.MH 
ohh cxoaHbi c Punicaceae. CxoacTBO c Melastomataceae h Myrtaceae moxcho ycMOTpeTb 
TonbKO b caynae yrpaTbi nocneaHHMH ceMeiicTBaMH b npouecce SBonioUHH TpaxeHaanbHoro 
3K30TerMeHa (Corner, 1976). Ilo npH3H3K3M CTpoeHHa 3apoabima cpean KOM6peTOBbix 
BbiaenaeTca Strephonema', CTpoeHHe ceMH3aMaTKa h ccmchhoh Koacypbi & stom poae 
Heo6xoaHMo H3yMaTb. 

Cpean ocTanbHbix ceMeiicTB Myrtales, npeacTaBnaiomHX co6on rpynny c $H6p03HbiM 
TpaxeHaanbHbiM aHaoTemeHOM, HaHMeHee cneuHanH3HpoBaHHoe ( 3 a ncicn iomchhcm nann- 
caaoBHaHon capKOTecTbi) h peayuHpOBaHHoe ceMa npHHaaneacHT Punica (Dahlgren, 
Thorne, 1984). no MHorocnonHon cicnepeHXHMHOH TecTe, HecneuHanH3HpoBaHHOH 3Hno- 
TecTe h 3apoabiiuy c 3aKpyMeHHbiMH ceMaaojiaMH 6nHace Bcero k Punicaceae ctoht ceM. 
Sonneratiaceae, oTnHMatomeeca ot nepBoro tohkoctchhoh nAmeHTHpoBaHHOH 3 K 30 Tec- 
toh, KopoTKoyanHHeHHbiMH TpaxenaanbHbiMH sneMeHTaMH 3K30TerMeHa h BbipaaceHHbiM 
Me30TerMeH0M, MecTaMH Taxace TpaxeHaanbHbiM (cm. Taxace: Corner, 1976). 

CeMeHa Lythraceae c HaH6oneeaH(}j4)epeHLiHpOBaHHOH ccmchhoh Koacypon, HMeiowHe 
TecTy ot MHoro- ao ManocnoHHon (y MenKHX ccmhh), nanHcaaoBnaHyio, cna6o yKpenneH- 
Hyro 3K30TecTy, 6onee Hnn MeHee cKJiepeHXHMaTH3HpOBaHHyio Me30TecTy, KpHCTannoHOC- 
Hyio 3HaoTecTy, a HHoraa h Me30TecTy, $H6p03H0-TpaxeHaanbHbiH 3K30TerMeH c pa3Ho- 
o6pa3Ho yronmeHHbiMH KneTOMHbiMH CTeHKaMH, HMeioT nepTbi cxoacTBa c nenofi rpynnoii 
ceMeiicTB. Han6onee 6nH3KH nHTpoBbie Onagraceae (Corner, 1976), xoth y nocneaHHX 
TecTa Bcero nmxib 2-cnofiHaa. y o6ohx Ha3B3HHbix ceMencTB, Tax ace KaK y Duabangaceae 
(c HeMHorocnoHHon TecTon), BbipaxeH KpHCTannHMecKHH cnoft. Ilo apyrHM npH3H3K3M 
(npeacae Bcero no 6onee nan MeHee CKnepeHXHM3TH3HpoBaHHOH Me30TecTe) nHTpoBbie 
6nH3KH Punicaceae, Sonneratiaceae (ceMa Pemphis oco6chho HanoMHHaeT ceMa Sonne- 
ratia\ BnponeM, y Sonneratiaceae no cpaBHeHHio c apyrHMH ceMeiicTBaMH 3 Toh rpynnbi b 
3 apoabnue npeo6naaaeT ocb, a He ceMaaonn) h Trapaceae. Bo scex cnynaax 6onee 
KpynHbie ceMeHa hmciot Meacay co6on HaH6onbiuee cxoacTBO, a 6onee MenKHe xapaKTe- 
pn3yK)Tca oco6eHHocTHMH, CBH 3 aHHbiMH c hx penyKUHen (Corner, 1976). 
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EoTaHHMecxHH HHCTHTyr nojiyaeHO 19 1 1996 

hm. B. JI. Ko.MapOBa PAH 
CaHKT- tleTepSypr 


SUMMARY 

Seed structure in 16 families of the order Myrtales recognized according to A. L. Takhtajan’s 
system (1987) is analysed. The analysis is based upon the comprehensive data from the book 
«Comparative seed anatomy. Dicotyledons. Rosidae» Vol. 5 (BhiuieHCKaa, 1996; TnroBa, 1996; 
IHa6ec, Mopo30Ba, 1996). The characters reviewed are as follows: external seed morphology in its 
connection with the friut features, the occurrence, structure and development of the sterile seedlike 
units, ovule type, anatomical structure of the ovule and seed coat, embryo morphology, types of 
stored substances, and germination pattern. Diagnostic meaning of the analysed characters are 
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evaluated. The evolutionary trends of individual characters and their complexes within Myrtales are 
discussed. The most significant diversity concerns seed size, seed coat structure and morphological 
type of the embryo. Variation in seed structure within the large families, especially Myrtaceae , is 
higher than that among different families of the order. In conclusion, the taxonomic relationships 
within the order based on seed structure are analysed. Although a lot of investigations in myrtalean 
seed have been recently made, there are still many gaps in our knowledge of seeds in some critical 
genera and their aggregations. 
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IIPOBJIEMA nPOHCXO*HEHHH IIPECHOBOflHMX 
flHATOMOBMX BOflOPOCJIEfl 

N. 1. STRELNIKOVA, T. V. LASJIVKA. ON THE PROBLEM OF THE FRESHWATER DIATOM ORIGIN 

CKjcyauaeTCH npo6jieMa npoHcxoxaeHHsi mopckhx h npecHOBoaHtix aHaroMOBux Boaopocjieti xax aByx 
ocHOBHbix sKoaorHiecKHX rpynn. BbiCKa3bmaeTCs npeanoaoxceHHe o nepBnMnocTn Me3orano6oB, ot kotopmx 
Moraw pa3BHTtca aBe jihhhh — MopcKHe (Jnopu h ({mopu KOHTHHeHTanbHbix soaoeMOB. Bo3mo*ho, o6e rpyn- 
nbi nosiBHjiHCb oaHOBpeMeHHo. OrcyTCTBHC npecHOBOaHUx aHaTOMeil b ocaaxax apeBHHx KOHTHHeHTanb¬ 
Hbix BoaoeMOB o6i>acHaeTca HeGaaronpHRTHUMH ycaoBHaMH 3axoponenn« h Manoil aoneti npecitux Boa b 
rHapoc<J)epe. 

flHaTOMOBbie BoflopocjiH — oneHb CBoeo6pa3Hbie oaHOKjieTOHHbie opraHH3Mbi. Ohh 

HMeiOT eflHHblH THI 1 OpraHH33UHH - KOKKOHflHblH, XOTH KJieTKH OHCHb pa3II006pa3HbI 110 

reoMeTpHnecKOH (JiopMe. flHaTOMOBbie BoaopocaH uiHpoico pacnpocTpaHeHbi b bo^hux h 

BHCBOUHblX 6H0T0naX, HaCeJTRlOT BOHOCMbl pa3JJHHH0H COJieHOCTH - MOpCKHe H KOHTH- 

HeHTajibHbie. 

CBeaeHHH 06 3THX BOflOpOCJIHX aOBOJlbHO o 6 uiHpHbie, HO B JIHTepaType MajIO BHHMaHHH 
yaenaeTca BonpocaM npoHcxoxaeHHa stoh rpynnbi Boaopocneft h 3aceneHHa hmh pa3JiH4- 
Hbix 3KOJ10rH4eCKHX HHIU. 3 tOH CTaTbeH MbI XOTHM npHBJICHb BHHMBHHe ajibrojioroB K 
npo 6 jieMe npOHCXOXaeHHa (JlJlOp aHaTOMOBbIX BOflOpOCJiefi MOpCKHX H KOHTHHCHTajIbHbIX 
BOflOeMOB. 

B KanecTBe ochobhofo BemecTBa ana nocTpoeHHa naHUHpa anaTOMOBbie Hcno;ib3yioT 
KpeMHHii, aBJiaiomHHca BTopbiM no pacnpocTpaHeHHOCTH nocne KHcaopoaa 3 jicmchtom 
3CMH0H KOpbl. KpeMHHH B KJ1CTKBX flHaTOMOBbIX BOaOpOCJiefi He TOJlbKO aBJiaeTca 

CTpoHTeabHbiM m aTepH anoM, ho h HrpaeT 6ojibinyio pojib b o6MeHHbix npoueccax. npH 
oTcyTCTBHH Si0 2 b cpeae anaTOMOBbie BoaopocjiH npexpamaioT aeaHTbca, nponcxoaHT 
HHrH6HpoBaHHe Bcex o6MeHHbix npoueccoB — ot 4xm>cHHTe3a ao 6H0CHHTe3a 6 cjikob 
(R ound et al., 1990). Ochobhmm hctohhhkom Si0 2 ana hhx aBaaeTca hcthhho pacTBO- 
peHHaa b Boae xpeMHHeBaa KHCJioTa, xotb h3bcctho, hto anaTOMOBbie cnoco6Hbi pa3JiaraTb 
aaioMOCHJiHKaTbi (BHHorpaaoB, Eohhchko, 1942). 

MopCKHe BOabI no CpaBHeHHK) C KOHTHHeHTaJIbHhIMH (3a HCKJlIOHeHHeM MHHep3JIH30- 
BHHHblX KOHTHHCHTajIbHbIX) aBJiaiOTCH 6oaee KOHUeHTpHpOBaHHbIM paCTBOpOM, oaHaKO B 
npoueHTHOM OTHomeHHH ohh 6eaHee KpeMHHeM; xax npaBHJio, coaepxaHHe cmiHicaTOB b 
hhx HH*e cj3H3HojiorH4ecKoro onTHMyMa, Heo6xoaHMoro anaTOMOBbiM BOaopocaaM (flHa- 
TOMOBbie..., 1974). B KOHTHHeHTanbHbix Boaax KOHueHTpauna KpeMHHa Ha 2 nopaaxa 
Bbiuie (cm. TaOjiHuy). B npecHbix Boaax, rae coaepxaHHe hohob HeBenHKO, CHaHKaTbi Bee 
xe aBaaioTca aocTynHbiM 6HoreHOM. 

IlocTpoeHHe HapyxHhix noKpoBOB KaeTKH H3 MHHepanbHbix coaefi, nocTynaiomHx 
H3BHe, 3HepreTH4ecKH 6onee BbiroaHO, neM H3 opraHHnecKHx BemecTB, Tax icax b 
nocaeaHeM cjiyaae «0MepTBJiaeTca», BbiBoaHTca H3 cijjepbi o6MeHHbix npoueccoB nacTb 
npoayKTOB $OTOCHHTe3a. H36biT04Hbie CHJiHKaTbi Tax hjih HHane yaanaioTca H3 kjtctkh. 
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XHMHHeCKHft COCTBB MOpCKHX H npeCHhIX BOfl (B %o OT 
Bceft Macchi coaett) (no: Bepe3HHa, 1953) 


CoctaB ! Boam 



MOpCKHe 

(CO/KHOCTb 5—45 %o) 

ripecHbie (cojieHOCTb 
0.01-0.5 %o) 

CoOTHOLUeHHe 

Cl' > SOS > HC03 

HCO 3 > SOS > Cl' 

HOHOB 

Na > Mg" > Ca" 

Ca" > Mg" > Na 

Xaopnahi 

88.7 

5 

Cyjn4>aTbi 

10.8 

10 

Kap6oHaTbi 

0.3 

60 

CoeanHeHHB 

0.2 

25 

N, P, Si, 



opraHHHecicne 




BemecTBa I 


ripeBpaiueHHe coaeii KpeMHna b npoHHbifl naHiinpb nan ciceaeT — oflHa H3 apeBHenuinx 
HflHoaaanTaiiHH, Bbipa6oTaHHbix mhotomh opraHH3MaMH (cnamcocjjaarennaTaMH, paanoaa- 
PHHMH, paKOBHHHbIMH aMe6aMH, ry6KaMH H ap.)- BbICUIHe paCTeHHH TO*e HMeiOT 

KpCMHHCBbIC o6pa30BaHHH - $HTOaHTapHH. Ha flpeBHOCTb T3KOH aflaimuHH yKa3bIBaiOT 

h najieoHToaorHHecKHe aaHHbie: opraHH3Mbi, HMeiomne KpeMHneBbin cxeaeT (paanonspnH, 
HanpHMep), cymecTBOBanH yxce b najieo3oe. Moxcho npeanoaoxHTb, hto h anaTOMOBbie 
BecbMa apeBHHe opraHH3Mbi. 

OaHaKO, HecMOTpa Ha KpeMHneBbiH nanunpb, anaTOMOBbie BoaopocaH naoxo coxpa- 
HHIOTCH B HCKOnaeMOM COCTOHHHH, Jl03TOMy B reoaorH4eCKOH aeTOnHCH OTCyTCTByiOT 
npoMOKyTOHHbie 3BeHba, yKa3biBaiomHe Ha $naoreHeTH4ecicHe cbh3h anaTOMOBbix c 
apyraMH rpynnaMH opraHH3MOB. CaMbie apeBHHe anaTOMOBbie Boaopocan onHcaHbi H3 
mopckhx OTaoaceHHH HHJKHero Meaa (anT, aab6 — 119 — 97.5 mhh aeT). Pa3Hoo6pa3He h 
caojKHaa MopcftoaorHB ctbopok CBHaeTeabCTByioT o tom, hto yjxe k TOMy BpcMeHH 
anaTOMOBbie 6biaH xopouio C(f>OpMHpOBaHHhIMH BbICOKOCIieUHaaH3HpOBaHHblMH Boaopoc- 
a»MH. IlepBbie npecHOBoaHbie anaTOMOBbie Boaopocan HanaeHbi b oTaoxceHnax no3aHero 
aoueHa (48—38 Man aeT), t. e. npH6aH3HTeabHo Ha 60 MaH aeT no3AHee. 

K. Lohman h G. Andrews (1968), BnepBhie onHcaBiuHe nosaHeaoueHOBbie anaTOMo- 
Bbie BoaopocaH H3 oTaoxceHnn cjjopMaann Wagon Bed b oicpyre Fremont uiTaTa BafioMHur, 
npHBoa»T 34 BHaa. Kax nnutyT aBTOpw, hobmmh aBaaiOTca 27 BnaoB, a 7 BHaoB uiMpoxo 
pacnpocTpaHeHbi h H3BecTHbi H3 apyrnx Mecroo6HTaHHH: Melosira canalifera Brun et 
Heribaud var. anastomosans Heribaud h Fragilaria nitida Heribaud oriHcaHbi H3 npecHo- 
BoaHbix aHaTOMHTOB BepxHero MHoaeHa (ppaHiinn; 5 HbiHe XHBymnx 4»pM — Melosira 
italica (Ehr.) Ktz., Fragilaria virescens Ralfs, Navicula perpusilla (Ktz.) Grun., Pinnu- 
laria brebissonii (Ktz.) Rabenh., Nitzschia commutata Grun. — ninpoxo pacnpocTpaHeHbi 
b npecHOBoaHbix o3epax h ayxcax c pH ot 5.0 ao 9.5. Bo (Jjaope npeoSaaaaiOT neHHaTHbie 
anaTOMOBbie BoaopocaH. 

Oaopa aaryHHoro Tnna onncaHa H3 naaeorenoBbix (n03ane30iteH—oanroyeHOBbix) 
oTaojxeHHn KaMnaTKH (cBHTa Mbica AcTpoHOMnnecxHii) Ha Mbice AcTpoHOMnnecxnH b 
ceBepo-BocTouHon HacTn OxoTcxoro Mopa (JlynHKHHa, floaMaTOBa, 1984a, 6, 1985). 
ABTOpw npnBoasiT 82 Bnaa H3 34 poaOB, cpean xoTopwx 9 poaoB h 12 BnaoB Mopcxne, a 
21 poa n 68 BnaoB npecHOBoaHbie n coaoHOBaTOBoaHbie. FIpeoSaaaaiOT neHHaTHbie 
anaTOMOBbie Boaopocan. 

B 6oaee Moaoabix (oanroueHOBbix, n oco6chho HeoreHOBbix) KOHTHHeHTanbHbix 
oTaoxceHnax anaTOMOBbie Boaopocan BCTpenaiOTca aocTaTOHHO nacTO. 

B aHTepaType cymecTByiOT aBe tomkh 3penna na npoGaeMy nponcxoacaeHna npecHo- 
BoaHbix anaTOMOBbix Boaopocaen. B oTenecTBeHHon aHTepaType A. n. Cxa6n4eBCxnn 
(1981) pa3BHBaeT npeacTaBaeHne o BceaeHnn Mopcxnx tjx>pM b KOHTHHeHTaabHbie, no 
npenMyutecTBy npecHOBoaHbie BoaoeMbi, 4to, no ero mhchhio, Morao conpoBoacaaTbca 
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HHTeHCHBHbIM BHA006pa30BaHHeM. Cxa6H4eBCKHH n0A4epKHBaeT, 4TO BHeapeHHe COJIOHO- 
boahmx opraHH3MOB nponcxoAHAO c npeofloneHHeM axononmecxoro 6apbepa cone- 
Hbie/npecHbie boah h aaAexo He Bee rpynnbi AHaTOMefi 4epe3 a tot 6apbep nepeuuiH. y 
Hacra BCeAeHiieB b npecHbix BOAax cpopMHpyioTca HOBbie bhau, uacTb AaeT Haaano hobwm 
poAaM h aajxe ceMeiiCTBaM. B pa3Hbix CHCTeMaTHnecxH x rpynnax, ho npemnymecTBCHHO 
cpeAH neHHaTHbix HeoAHOKpaTHo npoHexoAHAo nepeceieHHe axoAorHaecxoro py6e*a 
Mope—KoHTHHeHT. Ha npHMepe ueHTpHnecKHX AHaTOMefi 3T0 aBneHHe, HMesuiee MecTo 
b TeneHHe HeoreHa, onneana K. XypceBHH (1992). OAHaKO cpHnoreHeTHaecxHe cbh3h 
Meacay mopckhmh h npecHOBOAHbiMH bhasmh, no AaHHbiM aToro aBTopa, npocAeaceHbi 
AHlUb AAS OTAeAbHbIX pOAOB. BOAbUiaA HaCTb pOAOB, BXOAXiilHX B COCTaB npeCHOBOflHbIX 
(Jjaop HeoreHa, He HMeeT npaMbix MopcKHx npeaxoB. MHorne coBpeMeHHbie thhhhho 
M opcKHe poAbi (Thalassiosira Cl„ Chaetoceros Ehr., Rhizosolenic Brightw.) npeacTaBne- 
Hbl B npecHbix BOAax eAHHH4HbIMH BHAaMH. TaKHM o6pa30M, 06 a UHTHpOBaHHbIX BblUie 
aBTopa paccMaTpHBaiOT HCTopHio anaTOMOBbix Boaopocneii xax uenb HAHoaaanTanHH. 

F. Round h P. Sims (1980) npHaepsxHBaiOTca hhoto mhchhh. Ohh nonaraiOT, hto 
AHaTOMOBbie — 3to MOHOtJ)RneTHHecKaa rpynna, xoTopaa B03HHKJia b oahom THne epeaw, 
B 60AOTHCTblX MemcOBOAHhlX yCAOBHBX C HeCTa6HAbH0H COJieHOCTbtO. H3 Hee BbllllAH ABe 
rpynnbi Boaopocaen, 3aHaBiiiHX MopcKHe h npecHOBOAHbie MecToo6HTaHHa; oneHb He6onb- 
maa rpynna npHcnoco6Haacb k ycnoBHaM coaoHOBaTbix boa. no mhchhio F. Round h 
R. Crawford (1981, 1984), anaTOMOBbie npouuiH nepnoa ObiCTpon 3 boaiouhh (rHnoTe3a 
«6ojibiiioro B3pbiBa») Ha oaeHb paHHen naacTHHHOH CTaann (npe-anaTOMeH h yp-anaTo- 
Men), nocae aero aaAbHenuiee hx pa3BHTHe uino no nyTH HeOoabUiHX MopcponorHaecxHx 
H3MeHeHHH, npHBeauiHx k yBenHneHHio HHcna coBpeMeHHbix bhaob. 

Haao cxa3aTb, hto ipopMHpoBaHHe MopcponorHHecxHx cTpyxTyp naHirnpa npoHcxoan- 
ao xpailHe MeaaeHHO. 3a 50 mah act ccpopMHpOBanacb oaHa npHHUHnnaAbHo HOBaa 
CTpyKTypa — BbipocTbi c onopaMH (CTpeAbHHKOBa, 1992). 

Cxa6H4eBCKHH, XypceBHH, Round, Sims aHaAH3HpoBaAH bhaoboh h poaoBoft COCTaB 
MOpCKHX H npeCHOBOAHbIX AHaTOMOBbIX BOAOpOCAeH (t. e. HCXOAHAH H3 MOptpOAOrHHeCKHX 
npH3HaxoB, Ha KOTopwx CTpoHTca CHCTeMaTHKa anaTOMOBbix Boaopocaeii). CneuHijjHHe- 
CKHX M0pcJ)0A0rH4eCKHX 0 C 06 eHH 0 CTefi B CTpoeHHH naHUHpa y MOPCKHX H npeCHOBOAHbIX 
AHaTOMOBbIX BOAOpOCAeH HeT, a TaK*e HeT pa3AH4HH H B UHTOAOnmeCKOM CTpoeHHH 
KAeTOK. 

flpexcae aeM paccyxaaTb o npoHCxoxaeHHH npecHOBOAHbix AHaTOMefi, ocTaHOBHMca 
Ha OCo6eHHOCTHX MOPCKHX H KOHTHHeHTAAbHblX BOA KaK CpeAbI oSHTaHHH. MopCKaa BOA3 
b coBpeMeHHyio anoxy — caoxchbih pacTBOp, b kotopom npeoSnaaaiOT aHHOHbi xAopa h 
xaTHOHbi HaTpna, b to BpeMa xax b npecHbix BOAax cooTHOmeHHe oOpaTHoe (cm. TaOnHuy). 
OOujaa xoHueHTpauHa coneii (coaeHOCTb) b Mope K0Ae6AeTca ot 3—5 ao 42—45 %o. B 
3tom HHTepBane coachocth Ha6AioAaeTca Tax Ha3biBaeMoe paBHOBecne KHyaceHa h 
cooTHomeHHe coneii ocTaeTca nocToaHHbiM. B MopcxHx boaax b aahhom HHTepBane 
coAeHocTH $H3HOAornHecKoe AeiiCTBHe hohob ypaBHOBemeHo h He Ha6Ai0AaeTca aHTaro- 

HH3M3 HOHOB. CAeAOBaTCAbHO, MOpCKAH BOA3 - eCTeCTBCHHblH (JjH3HOAOrH4CCKHH paCT- 

BOp, B KOTOPOM ACHCTByeT eAHHCTBCHHblH CpaKTOp - OCMOTH4CCKHH. 

B KOHTHHeHTaAbHbix BOAOeMax KOHueHTpauna coAeii KOAeSneTCa ot 0.01 (aranHHHbie 
BOAbi) ao 347 %o (mnepraAHHHbie boam). Ochobhoc pa3AH4He Meacay mopckhmh h 
KOHTHHeHTaAbHbIMH BOAAMH 3aKAI04aeTCa B OOAbUIOH H3MCH4HBOCTH COCTaBa HOHOB H 
cooTHOiueHHa conefi b KOHTHHeHTaAbHbix BoaoeMax. CymecTByiOT xapSoHaTHbie, xnopHa- 
Hbie, cyabcjjaTHbie boam co mhoxkcctbom nepexoaHbix rpynn (Aackhh, 1953). TaKHM 
o6pa30M, B KOHTHHeHTaAbHbix BOAAX rHApoOHOHTbl HaXOAaTCa noa B 03 AeilCTBHeM cpa3y 
Tpex cpaKTopoB: ocmothhcckoto, onpeaeAaeMoro o6meii KOHueHTpauHett coneii; pannae- 
ckoto, onpeaenaeMoro coothoiuchhcm hohob h hx tokchhcckhm aeficTBHeM (Pora, 1969); 
pH, onpeaeAaeMoro cocToaHneM Kap6oHaTHoro 6y(pepa h pacTBopeHHeM aTMoccpepHoro 
COj. CaeAOBaTeAbHo, b KOHTHHeHTaAbHbix Boaax BoaopocaaM cymecTBOBaTb cnoacHee, 
Tpe6yeTca 6oAbine aaanTauHOHHbix B03M0)KH0CTeH, 4to6h npHcnoco6HTbca h k ocmoth- 
aecKOMy, h k panHHecKOMy cpaxTopaM. 

Jlna anaTOMOBbix Boaopocneii cymecTByeT HecxoAbxo chctcm ranoSHocTH. HanSoAb- 


2 BoTaHHHecxiiH xypnan, N?5, 1996 r. 
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Chctcme rajio6os h xoporajiHHHbie 30 hw. 

A — ranoSHOTonu (no: Ekman, 1953): a—e — MOpcKwe, z—e — conoHOBaTue, x — npecnue (a, z — nojiHrajinHHbie, 6> d — 
Me3orannHHbie, e, e — o^HroraJiHHHue). B — TonepaHTHocTb (no: Simonsen, 1962): l—IV — 3BpnrajinHHwe no.iHra^o6u (/ — 
onHF03BpHranHHHue t II — MeftoaBpHranHHHbie, III — Me303BpHrajiHHHbie, IV — ruie&osBpHrajiHHHue); V—V7 — Me3orano6u 
(V — xojioaBpHrajiHHHMe, VI — SBpHrajiHHHue); Vll—X — o/mroranoCbi ( VII — MeHOdBpHrajiHHHue* VIII — Me303BpHr&nHHHue, 
IX — njieHOSBpHnuiHHHue, X — xanosBpHranHHHue). B — rafloCHOCTi. (no: Kolbe, 1927; Hustedt, 1939): FI — nojinranobu, 
M — Me3oraJio6bi, O — oJiHroranoGu. /—4 — rpaHHuu 3HaneHHfi cohchocth h pacnpocTpaHemui anaTOMOBux c pa3JiH<tHUMH 
npejienaMH ranoTonepaHTHOCTH: 1,3 — xoporannKHue 30 hu (/ — a, 3 — (5), 2 — npeaejiu nuioTOncpaH thocth, 4 — rpamma 
npecHUx boa. Flo och opAHHar — conenocTb boau, %o. 


mee pacnpocTpaHeHHe nonymuia cHCTCMa rajio6oB R. Kolbe (1927), xo-ropyio aononHmia 
A. H. npouiK h Ha-JlaBpeHKO (1953). F. Hustedt (1939, 1953) ycoBepuieHCTBOBaji CHCTeMy 
Kolbe. R. Simonsen (1962) npeanpHHan nonbiTxy nepecMOTpa chctcmbi Kolbe h npea- 
ao*hji HOByio, nonyHHBixiyio Ha 3 BaHHe uiKanu Hustedt—Simonsen. rio othouichhio k 
coflepjKaHHto NaCl AHaTOMOBbie pa3aeneHbi na o/inro-, Me 30 - h nonHrano6bi. Ka*abift bha 
o6naaaeT onpeaeneHHOH axononmecxofi nnacTH 4 HocTbio, no 3 BonaiomeH Bbi*HBaTb b 
6H0T0nax, rae ycnOBHa aaaexH ot onTHMyMa. y-ro4Haa CHCTeMy Kolbe h Hustedt, 
Simonsen aonoaHHJi ee mKajioii rajioTOJiepaHTHOCTH, c noMombio xoTopofi mo*ho 
o&bacHHTb npHcyTCTBHe b onpecHeHHbix Mopcxnx Boaax xax ojiHro-, Me 3 o-, Tax h 
nojiHrajio6Hbix bhaob. CHdeMa Simonsen no3BonaeT yBHaeTb He tojiuco aba noToxa 
BHflOB, HanoaHaiomHX conoHOBaTbie boam (cm. pHcyHox), ho h rpaHHUbi 3 Ha 4 eHHii 
coneHocTH, b xoTopbix cnoco6Hbi cyiuecTBOBaTb rpynnbi bhaob c pasjiHHHbiMH npeaenaMH 
ranomnepaHTHocTH. flajibHefimee pa 3 BHTHe CHdeMa R. Simonsen noayHHJia b pa6oTe 
A. Erlich (1978), H3y4aBuiefl bhaoboh cocTaB AHaTOMoBbix Boaopocnefi b rHnepranHHHbix 
aaryHax CHHaficxoro n-OBa. 

B. B. Xjie6oBH4 (1974) ycTaHOBHA noporoBbie 3Ha4eHHa coachocth («xpHTH 4 ecxyio 
coaeHOCTb»), 4epe3 xoTopbie He nepexoaaT MopcxHe h KOHTHHeHTajibHbie cjjayHbi. Oh 
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noKa3an, hto b onpeaeaeHHOM rpaaneHTe cojichocth paa 6HoaorH4ecxHx xapaxTepHCTnx, 
axoaornaecxHe, (|)H3Ho^orH4ecKHe h rHapoxHMHHecxHe noxa3aTeaH H3MeHaioTca He 
nHHeiiHo, a c 3aMerabiM nepeaoMOM npn cobchocth 5—8 h 22 —26 %o. HHTepBaa 
cojreHocTH npHMepHO oTBenaeT rpaHHue Mexcay oaHroraaHHHbiMH h Me3oraaHHHbiMH 
BoaaMH. 3a npeaejiaMH coaeHocTH 5—8 %o h3mchhiotch xax rnapoxHMH4ecKne noxa3a- 
Tejm cpeau o6HTaHHH, Tax h c}3H3HonorH4ecxHe h 6HOXHMH4ecKHe xapaxTepHCTHKH 
opraHH3MOB. EapbepHaa poab cojichocth 5 — 8 %o Bbi3Bana BBeaeHHe eine oaHoro axoao- 
rH4ecxoro noHHTHa — xoporajiHHHaa 30Ha. 3Ha4eHHe cojichocth 5 — 8 %o Xjic6obh4 
(1989) na3Baa a-xoporajiHHHofi 3 ohoh; oHa nocToaHHa ana Bcex rpynn opraHH3MOB h 
aanaeTca obhoh H3 6HoaorH4ecKHX KOHCTaHT. Bbiacaaerca ewe oaHa 30Ha — (3-xopora- 
.iHHHaa, cooTBCTCTByiomaa 22 — 26 %o; ona nperpaxaaeT nyn> b coaoHOBaTbie bobw 
opranH3MaM, npHcnoco6aeHHbiM x cymecTBOBaHH io b oxeaHe. H. B. AaaaHH (1989), 
pa3BHBaa hbch B. B. Xjie6oBH4a, noxa3aa, 4 to b xohthH eHTanbHbix MHHepaaw30BaHHbix 
Boaax conpHXocHOBeHHe $ayHhi h (Jjaopbi npecHbix bob c (JjayHott h (jjnopoft MHHepaaH- 
30BaHHbix bob npHxoaHTCa Ha 6oaee bhcoxhc 3Ha4eHHa cobchocth. Ebiao ycTaHOBjieHO, 
4 to xpHTH4ecxHH xapaxTep 6HoaorH4ecxoro aeiiCTBHH xacriHHcxoii bobm npHxoaHTCa Ha 
BHaimoH coaeHocTH ot 7 ao 11 %o, a apaabcxoii — Ha aHana30H cobchocth ot 8 ao 
13 %o (AaaaHH, 1989). 

Ecan conocTaBHTb rpaHHUbi ycTOHHHBOcTH naeH3BpHranHHHbix noaHraao6oB h mch- 
3BpHraaiiHHbix oaHrorajio6oB Simonsen, to ohh coBnaayr c a-xoporaaHHHoii 30hoh, a 
npeaeahi ycT0H4HB0CTH oaHrosBpHrajiHHHbix nojiHrajio6oB h MeiiosBpHrajiHiiHbix noanra- 
bo6ob coBnaayr c P-xoporaaHHHoii 3ohoh. B chctcmc Simonsen HHTepBan 9 — 11 %o 
Taxxce (JjHrypHpyeT xax npeaea pacnpocTpaHeHHa Me303BpHraaHHHbix rioawraao6oB. 
TaxHM o6pa30M, npeaeaw raaoToaepaHTHocra, BbiaBnenHbie Simonsen ana pa3JiH4Hbix 
rpynn anaTOMOBbix Boaopocaeii, noaTBepxcaaioTCH h aaa apyrnx opraHH3MOB h, caeaoBa- 
TeabHO, o6ocHOBaHbi axoaorHaecxH. 

K cxoaHoMy BbiBoay npHBoa«T aHanH3 axcnepHMeHTaabHbix aaHHbix H. H. KapaeBofi 
h C. K. flxca^apoBOH (1993). HccaeaoBaHHe ycT0H4HB0CTH BHaTOMefi, noayneHHbix H3 
Mopeii c pa3aH4Hoii coaeHOCTbio, noxa3anH, hto rannaHo Mopcxne anaTOMen «noMHHT» 
coaeHOCTb, npn xoTopofi ohh pa3BHBanHCb b npnpoae, h pearapyiOT Ha Hee xax Ha 
onTHMaabnyio. 3xcnepHMeHTaMH C. K. fljxacJiapoBOH (1985, 1991) noaTBepjxaeHo, hto 
aaa anaTOMOBbix Boaopocaeii coaeHOCTb 5 —8 %o aBaaeTca xpHTHnecxoii. y mhothx 
bhbob aHaTOMOBbix cywecTByioT aoxaabHbie nonyaauHH, aaanTHpoBaHHbie x pa3aH4HbiM 
3Ha4eHHHM coaeHocTH. Ilpeaeabi ycTofiaHBOCTH b paae cayaaeB yaaBaaocb pacuiHpHTb Ha 
1— 2 %o nyreM cTyneHaaTofi aaanTauHH, ho «npHy4HTb» nonyaauHH Mopcxoro BHaa x 
cyiuecTBOBaHHto b npecHbix Boaax oxa3aaocb hcbosmoxchmm, Tax xax Ha6aioaaaHCb 
HHrH6HpoBaHHe (|3oTocHHTe3a h noaaBaeHHe aeneHHa xaeTOx npn chhxcchhh xoHuertTpa- 
uhh NaCl. 

UHTHpoBaHHbie Bbiuie aBTopw H3yaaaH aeiiCTBHe ocMOTHaecxoro (jjaxTopa. (Ipn 
yBeaHaeHHH xoHTHHeHTanbHoro CToxa bo BHyrpeHHHX Mopax, a Taxxce npn HapymeHHH 
CBa3eft c oxeaHOM nponcxoaHT H3MeHeHHe XHMHHecxoro cocTaBa Boa h HaaHHaeT 
aeftcTBOBaTb pannaecxHii cJjaxTop. fleiiCTBHe pan h neexoro (JjaxTopa Ha anaTOMOBbie 
Boaopocan HecaeaoBaHo 4pe3Bbi4aiiHo caa6o. YcTaHOBaeHO, hto Boaopocan H3 noaHoco- 
aeHbix Mopeii He npHcnoca6aHBaiOTca x nHTaTeabHofi cpeae, npHroTOBueHHoii H3 aepHO- 
MopcxoH Boaw, aa*e ecaH coaeHOCTb noBbicHTb ao onTHMaabHbix 3Ha4eHHii (JlaHCxaa, 
1971). flxcacjjapOBa (1992) noxa3aaa, hto HepHOMOpcxHe xaoHbi Ditylum brightwellii 
(West.) Gran nomSaan b «xacnHiicxoH cpeae», ho xopouio pocan Ha «6eaoMopcxoH», 
Tax xax aepHOMopcxaa Boaa 6an)xe x 6eaoMopcxoii no xHMHaecxoMy cocTaBy. 

K coxcaaeHHio, mm oneHb Maao 3HaeM o npoHcxoaamnx b xaeTxax aHaTOMefi 
npoueccax, peryanpyiomHx ocMOTHHecxoe aaBaeHHe h npHcnoco6aeHHa k panHHecxoMy 
$axTopy. y Boaopocaeii hmciotch aBa cneuHaaH3HpoBaHHhix MexaHH3Ma («hohhmh» h 
«MeTa6onH4ecxHH»), xoTopbie npHBoaaT BHyTpeHHee ocMOTHHecxoe aaBaeHHe b cootbct- 
CTBHe c ocMOTHnecxHM aaBaeHHeM oxpyxcaiomeH cpeabi (ranonxa, 1981). 

MeTa6oaH4ecxHH MexaHH3M peryaaitHH BHyTpnxaeTOHHoro aaBaenna xapaxTepH3yeT- 
ca TeM, hto BcaeacTBHe noBbiujeHHH ocMOTHHecxoro aaBaeHHH oxpyxcaiomeH cpeabi 
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HanpaBJieHHocTb npoueccoB oSMeHa y Boaopocaefi H3MeHaeTca. Bmccto o6biHHbix MeTa- 
6ojihtob ohh HaMHHaiOT CHHTe3HpoBaTb MeTa6ojiH4ecKH HHepTHbie, ho o6aaaaioiiiHe apao 
BbipaaceiiHbiM ocmothhccxhm aeficTBHeM coeaHHeHHa, Taxne xax raHiiepHH, caxapo3a, 
H3ocJ)^opHflo3Ha h ap. V OTaTOMOBbix Cyclotella meneghiniana Ktz. h Phaeodactylum 
tricornutum Bohlin aKKyMyjiHpyeTca npoJiHH b otbct Ha ocmothhcckhh CTpecc. 

Hohhmh McxaHH3M ocMoperynauHH 3axaioHaeTca b tom, hto nepe3 oGoaonxy (mcm- 
6paHy) ocymecTBJiaioTca npouecchi aKTHBHOro nepeHoca bcikcctb. npHMepoM Taxoro 
nepeHoca aBaaeroa Tax Ha3biBaeMbifi «HaTpHeBO-xaaHeBbifi Hacoc» — MeM6paHHbifi Me- 
xaHH3M, noaaepxHBaiomHH onpeaeaeHHoe cooTHouieHHe hohob Na + hK*b xaeTxe nyreM 
hx aKTHBHOro TpaHcnopTa npoTHB 3jiexTpoCTaTH4ecK0ro h xOHueHTpauHOHHoro rpaaHeH- 
Ta (rano4xa, 1981). 

B OTJTH4He OT MHOrOKaeTOHHblX Opr3HH3MOB y OflHOKJieT04HbIX BeCb 0pr3HH3M - 

xiieTxa. PeryjiaropHbie cjjyHxuHH ocymecTBJiaioTca Ha noBcpxHocTH pamejia Meacay 
BHeuiHefi h BHyTpeHHefi cpeaofi. TaxHM o6pa30M, MeM6paHHaa $yHxuHa, noaaepxcHBaio- 
maa BHyTpHxaeTOHHyio xoHueHTpauHio hohob Ha hh3xom ypoBHe, o6ecne4HBaeT h 
coxpaHHocTb MeTa6ojiH4ecxHX MexaHH3MOB ot acflCTBHa hohob, npHcyrcTByiomHx b cpeae 
B 6oJlbUlHX HJIH MeHbUlHX X0JlH4eCTBaX. 

. flaa HeHTpajiH3auHH panHnecxoro (jjaxropa Tpe6yeTca cymecTBOBaHHe 6hoxhmhhc- 
cxhx MexaHH3M0B, xoTopbie Bbipa6aTbiBaiOTCa xpaime MeaaeHHO, peaxo aySanpyiOTca h, 
6yayMH yrpa4eHHbiMH, peaKo BoccTaHaBaHBaiOTca. 3Ta peryaauHa oxa3biBaeTca aBoaiouH- 
ohho apeBHee ocmothhcckoh peryaauHH (Xae6oBH4, 1974). 

AHaaH3 aHTepaTypHbix aaHHbix HaBoaHT Ha Mbicab o tom, hto Simonsen (1962) 6bia 
npaB, h b Hacroamee BpeMa cymeCTByioT aee H3oaHpOBaHHbie rpynnbi anaTOMOBhix 
Boaopocaefi: rpynna Mopcxoro npoHexoacaeHHa, BKaronaiomaa b ce6a Bee noaHraao6bi, h 
rpynna KOHTHHeHTanbHoro npoHcxojxaeHHa, b Koropyio BXoaaT oanro- h Me3oraao6Hbie 
BHabi, ycTOHHHBbie x panHHecxoMy $axTopy. BepoaTHo, Me3oraao6bi — He c6opHaa, a 
oaHopoaHaa h HaH6oaee apeBHaa rpynna, 3BpnraaHHHocTb (Erlich, 1978) xoropofi 
CBHaeTeabCTByeT o ee npoHCxoxaeHHH b Boaax c HeCTa6mibHbiM hohhmm cocTaBOM. 

06o6maa pe3yabTaTbi axcnepHMeHTaahHhix HCcaeaoBaHHfi raao6HOCTH anaTOMOBbix 
Boaopocaeii, mojxho npaiiTH k BbiBoay, hto aaanTauna Mopcxnx bhbob x ocMOTHHecxoMy 
$axropy B03M0)KHa, a ananTauna x panHHecxoMy — 6oaee caoxtHa nan aaxce npo6aeMa- 
THHHa. 3xcnepHMeHTaabHbie aaHHhie noayneHbi aaa orpaHHHeHHoro xoannecTBa bhbob, 
ho xopouio coraacyiOTca c Ha6aioaeHHaMH 3a npHpoaHbiMH nonyaannaMH anaTOMOBbix 
Boaopocaeii. flaHHbie o (JjHronaaHKTOHe Hhxchch AMa30HKH CBHaeTeabCTByioT 0 tom, hto 
noaHraao6Hbie anaTOMOBbie Boaopocan He Bceaamca b npecHbie Boaw (Gessner, Simon¬ 
sen, 1967). Bee xaeTxH naaHKTOHHbix MopcxHX aHaroMefi oxa3aancb MepTBbiMH. Simon¬ 
sen Boo6me CTaBHT noa comhchhc cjjaxTbi npoHHKHOBeHHa noaHrano6oB b xoHTHHeHTaab- 
Hbie Boabi. 

Kax y*e roBopnaocb Bhinie, coraacno naaeoHTOaorHHecKHM aaHHbiM, xoHTHHeHTaab- 
Haa c{3aopa anaTOMOBbix Boaopocaefi Moaoace MOpcxofi, a axoaorHHecxHe aaHHbie CBHae- 
TeabCTByioT o tom, hto Mopcxaa $aopa Moaoace. Bonpoc o nepBHHHOCTH Mopcxnx Han 
npecHOBoaHbix opraHH3MOB aaBHo ancxyrnpyeTCa b aHTeparype. O npoHcxoxaeHHH 
HaceaeHHa npecHbix Boa cymecTByeT HecKcuibKO ronex 3peHHa. BoabmHHCTBO Hccaeao- 
BaTeaeii cnHTaeT, hto 3XH3Hb B03HHxaa b oxeaHe. MHaa roaxa 3peHHa OTpaacaeT B3raaabi 
HecaeaoBaTeaeii, npeanoaaraiomHX, hto 3XH3Hb 3apoanaacb bo BaaxHOM, TenaoM no- 
BepxHocTHOM caoe aHroccjjepbi nan b mchkhx, xopouio nporpeBaeMbix BoaoeMax. 
B. H. TKaaHH (uht. no: Bepe3HHa, 1953) noaaraa, hto (jx>pMHpoBaHHe HaceaeHHa npec¬ 
Hbix h coaeHbix Boa uiao caMOcroaTeabHbiMH nyraMH. 

Hro6bi «npHMHpHTb» aBa 3 thx noaxoaa x npo6aeMe npoHCxoxaeHHa anaTOMOBbix 
Boaopocaefi, moxcho BbiaBHHyrb caeayiouiHe npeanoaoxceHna. 

riocKoabxy HaH6oaee naacTHHHbiMH aBaaiOTCa SBpnraaHHHbie Me3oraao6bi — o6HTa- 
Tean MHHepaan30BaHHbix Boa xohthH eHTOB, HMeHHO b 3toh rpynne b aaabHettmeM 
4>opMHpyioTca Tpn noTOxa BHaoB. nepBbiH norox nonaaaeT b npecHbie Boaw, rae 
coxpaHaeT ycroftHHBoCTb x panHHecxoMy cjjaxTOpy h yrpaHHBaeT MexaHH3Mbi, peryanpyio- 
uine ocMOTHHecxoe aaBaeHHe. Bropofi norox nonaaaeT H3 npecHbix Boa b oaHroTpocfciHbie 
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KHcnbie BOflbi, rae TepaeT ycTOHHHBOCTb x pannnecxoMy cfiaxTOpy h xap6oaHrHapa3Hbifi 
xoMiuiexc. TpeTHii noTOK, conep*ainnH xonoaBpHranHHHbie Me3orajiHHHbte bram (cno- 
co6Hbie cymecTBOBaTb bo Bcex THnax boa, xpoMe xhcaux), npoHHxaeT b Mhpoboh oxeaH, 
rae 3a HeHaao6HoCTbio peaynHpyiOTCsi ero MexaHH3Mbi, HeHTpanH3yiomHe pannHecxHii 
4>axTop. MHrpauna nponcxoaHT c noMouibio pex, oxeaHHHecxnx TeneHHH, BeTpa (Kolbe, 
1957), nTHu (Johanson, 1976). 

B HacToamee BpeMH mu Ha6nioaaeM xax Miirpamno bhaob h 3 KOHTHHeHTanbHux boa 
b MopcxHe — noxBJiCHHc npecHOBOAHbix KOMnnexcoB b oxeaHHHecxnx ocaaxax, Tax h ee 

nOCAeACTBHH - 3axBaT SBpHraAHHHblMH XOHTHHeHTailbHblMH BHAaMH MOpeXHX 6HOTOnOB 

(JlacTHBxa, 1993). Pe30HeH Bonpoc: xax npocneaHTb noao6HHH nepexoa b otabachhom 
npouiaoM, ecAH naneoHTonorHHecxne aaHHbie cxyAHbi? ripHBOAHMue HaMH paccyxcneHHH 
He 6eccnopHbi, ho pa3yMHbi. 

4eM apeBHee poa, tcm MeHbiue BeposiTHOCTb HaflTH cpean ero npeaCTaBHTenefi 
xoHTHHeHTanbHue bhau. Coscinodiscus Ehr., Pyxidicula Ehr., Actinoptychus Ehr. h ap., 
3apoAHBUiHeca eme b Me303oe, hmciot HbiHe AHiub Mopcxwx npeacTaBHTeneH. H3BecTHbiH 
H3 OTAOXceHHH naneoreHOBoro B03pacTa Actinocyclus Ehr. coaepxnT Hecxoabxo ncxonae- 
Mbix KOHTHHeHTajibHbix bhaob. HbiHe Actinocyclus He HMeeT npecHOBOAHbix npeaCTaBH- 
Teaeii. Thalassiosira Cl., Sceletonema Grev., Chaetoceros Ehr. xapaxTepHbi a ah coBpe- 
MeHHblX MOpefi, HO 1—2 BHAa THnHHHbl HAAB MHHepaAH30BaHHbIX XOHTHHeHT3AbHbIX Boa. 
CaMbie MOAoaue H3BecTHbie c onnroueHa poau Cyclotella Ktz., Stephanodiscus Ehr., 
Aulacosira Thw. HaceaaiOT npeHMymecTBeHHO xoHTHHeHTaabHbie BoaoeMbi, h AHiub 
OTaeabHbie BHau BCTpenaiOTCH b Mopax ( Cyclotella caspia Grun., Aulacosira granulata 
(Ehr.) Simons.). ripHMeHaTenbHO, hto npecHOBoaHbie Actinocyclus Ehr. 6mah coBpeMeH- 
HHxaMH paHHHX Aulacosira Thw., b aanbHeHiueM MHorne BHau Actinocyclus nocTeneHHO 
BbiMepjiH Ha (J>OHe pacuBeTa Aulacosira (XypceBHH, 1992). 

Cxa6HHeBcxHH (1981) HHTepnpeTHpyeT sth (JiaxTU xax nocTeneHHoe BceaeHHe Mop- 
cxhx bhaob b npecHOBoaHbie 6HOTonu. IlpH 3 tom npHxoaHTCB aonycxaTb, hto xaxtaaa 
nocneayxnnas rpynna MnrpaHTOB 3aHOBO BupaSaTbraana oahh h Te xe MexaHH3Mbi 
ycTOHHHBocTH x pannnecxoMy 4>axTopy, Hapyuiaaa Ha6aiOAaeMue HbiHe 3axOHOMepHocTH. 

Ho Ha ocHOBe nepeHncneHHbix (JiaxTopoB moxho BbiaBHHyrb mnOTe3y, He npoTHBO- 
peHamyio sxoAorHHecxHM oco6chhocthm AHaTOMoSux Boaopocaefi. BeposiTHO, b MHHepa- 
AH30BaHHbix xoHTHHeHTanbHbix 6accefiHax hckohh cyiuecTBOBana anaTOMOBaa cfinopa. 
riocxoAbKy ycaoBHH cpeau b noao6Hbix 6HOTonax He nocTOHHHbi, sboaiouhsi b hhx naeT 
6ucTpo, cjjopMHpyiOTCH HOBbie rpyiuibi. Han6oAee nporpeccHBHue H3 hhx butcchhiot 
apeBHHe. rioarOMy b xoHTHHeHTanbHbix Boaax OTCyrcTByioT npeacTaBHTeAH Bcex xpynHbix 
TaxcoHOB, H3BecTHbix c Me3030H, h mhothx TaxcoHOB, B03HHXUIHX b naneoreHe. Ho 
apeBHHe rpynnu anaTOMOBux Boaopocaeii coxpaHHAHCb b 6oaee xoHcepBaTHBHOii cpeae 
Mhpoboto oxeaHa, xOTOpyio ohh xopouio ocbohah. IlpH 6naronpH5iTHbix ycnoBHflx cpeau 
MHOrne poau cymecTByioT b Hen oneHb aonro ( Paralia Heib., Coscinodiscus Ehr.), 
oTaenbHbie BHau aoxhah ao Hauinx aHefi c Meaa, He npeTepneB H3MeHeHHH ( Paralia 
sulcata (Ehr.) Cl., Pyxidicula (=Stephanopyxis) turris (Grev. et Arnott) Streln. et 
Nikolaev). Eonee Moaoaue TaxcoHbi nocTeneHHO pacceaaiOTCH b Mope, npeTepneBaioT 
o6uiHpHyio aaanTHBHyio paanauHio. Koraa 3th rpynnu «ycTynaioT» xoHTHHeHTanbHue 
boau nocaeayiomeH reHepauHH, C03aaeTCH BneHarneHne, hto Mope h ecTb hx poanHa, 
noTOMy hto 99 % hx npeacTaBHTeneR — noAHrano6u. HanHHHe eaHHHHHbix BHaoB 
Thalassiosira Cl., Chaetoceros Ehr. moxct CTaTb xocbchhum CBHaeTeAbCTBOM 6unoro 
pacuBeTa 3thx poaOB b MHHepaAH30BaHHbix xoHTHHeHTanbHbix 6acceiiHax. npHMenaTenb- 
ho, hto aaHHbie peAHXTbi no 3 KOAOTHH — Bceraa Me3orano6u. HaH6onee Moaoaue 
TaxcoHU npeaCTaBneHbi bo Bcex THnax boa — ot npecHbix ao Mopcxnx, h, comaCHo 
aaHHbIM 3XOAOTHH, 3TO HBAaeTCH AHlUb nOATBepXACHHeM «IOHOrO» B03paCTa aaHHblX 
poaOB. 

3B0AI0UHH XHBblX OpraHH3MOB He OTaeAHMa OT 3BOAK)UHH CpeAW o 6 HTaHHH. 
B. H. BepHaacxHH (1965) CHHTan Mopcxyio Boay oaHoii H3 6 Hocc|)epHbix xoHCTaHT 
(«nnaHeTHOfi xoHCTaHTofi»). CymecTByeT h apyraa Tonxa 3peHHH Ha to, hto oxeaH 
H 3 MeHflACH Ha npOTHXCHHH reOAOTHHeCXOfl HCTOpHH. no AaHHbIM E. B. riOCOXOBa (1985), 
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XHMHHeCKHH COCTaB MOpCKHX BOfl 3BOJIIOIIHOHHpOBajl B CTOpOHy yBeJIHHCHHa pH H 
cojienocTH, npH 3tom H3MeHa;iocb h cooTHouieHHe hohob. HanpwMep, Mopa naneo3oa 
6bL1H XJlOp-xajlbUHeBblMH, H JlHUlb K KOHIiy MC3030H C(}>OpMHpOBajlca XJlop-MarHHCBblH 

THn MopcxHX boa. fl. B. HaflHBXHH (1973) CHHTaeT, 4 to b AOKeM6pHH h paHneM naneo 3 oe 
cymecTBOBaflH TOflbKo MopcKne BoaoeMbi, b cpeaHeM naneo3oe noaBJiaiOTCa h cojioHOBa- 
TOBOflHbie, b no3flHeM naneo3oe—paHHeM Tpnace (}>opMHpyiOTca npecHOBOflHbie 6acceiiHbi. 
TaKHM o6pa30M, oKOHHaTejibHoe pa3fleneHHe MopcKHX h KOHTHHeHTajibHbix boa npoH 30 - 
uiflo b cpeflHeM naneo3oe. Mbi He 3HaeM, aeiiCTBOBaji jih b flpeBHHx Mopax panHnecxHH 
$aKTop. He hckjhohcho, mto b naneo3oe, xorfla hohhhh cocTaB boa 6uji hhhm, 
MHrpauHa MopcxHX bhaob b sriHKOHTHHeHTaflbHbie 6acceiiHbi Monia nponcxoAHTb 6e3 
npenaTCTBHii. Ho c xoHiia Me3030a, Koraa ycTaHOBHJiHCb KHyflceHOBO paBHOBecne h 
GBa3aHHbie c hhm xoporanHHHbie 3ohm, h tcm 6 oflee b KaiiH03oe, xorfla xhmhmcckhh 
cocTaB MopcKOii BOflbi yxe 6bifl 6ah3ok k coBpeMeiiHOMy, noflo6Hbie nepecejieHHa 
CTa/IH HeB03MO3KHbIH. 

HanGoflee BepoaTHO, mto npeaxoBbie c{)opMbi anaTOMeS 3apoaHJiHCb b coaoHOBaTbix 
BOflOeMaX, B03M03KH0, CBa3aHHbIX C rHflpOTepMaMH, BOflbi KOTOpbIX HMejlH BbICOKHe 
KOHueHTpauHH xpeMHe3eMa. B ycaoBwax Taxoro 6H0Tona Moraa ctJjopMHpOBaTbca nep- 
BHHHaa oxoaorHHecxaa rpynna flHaTOMOBbix — Me3orajio6bi, ot xoTOpoii npoH30uuiH 
(jjOpMbl KOHTHHeHTajibHbix BOflOeMOB C BbICOKOH HJIH HH3KOH MHHepajlH3aflHeH. Ot 
Me30rajio60B npoH3ouuia h rpynna, xoTopaa yum a b Mopcxyio BOfly, me yrpaTHJia 
MexaHH3M HeiiTpaflH3auHH panHMecKoro cfiaKTopa. Bo3mojkho, anaTOMOBbie BoaopocjiH 
cymecTBOBanH b KOHTHHeHTajibHbix BOfloeMax c KOHua naneo3oa. OrcyrcTBHe anaTOMeH 
B OTAOXeHHHX KOHTHHeHTajibHbix BOflOeMOB naJie030H H Me3030a CBH3aHO C MajlOH flOfleii 
npecHbix boa b rHflpocc}>epe — 0.002 % (flpHBep, 1985). Bojiee topo, ycjiOBna 3axopoHe- 
HHH B HHX xyxce, MeM B MOpCKHX, TaK KaK MHOme OaCCeHHbl 6bUlH mejIOMHblMH. H3BCCTHO 
(Flower, 1993), mto b MHHepajiH30BaHHbix KOHTHHeHTajibHbix Boaax naHUHpn flHaTOMOBbix 
BOflopocaeii 6eccJieflHO paCTBOpaiOTca 3a CMHTaHHbie ahh (ao 13 cyr). Bot noneMy Mbi He 
3HaeM npecHOBoaHbix hjih coaoHOBaTOBOflHbix flHaTOMeii Mejia h paHHero naneoreHa — 
«pOBeCHHKOB» MOpCKHX flHaTOMeii. 

PaGoTa BbinojiHeHa npn noaaepjKKf Pocchhckoto c{)OHfla cfcyHflaMeHTanbHbix Hccjieao- 
BaHHH (rpaHT Ns 93-04-7036). 
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CaHKT-rieTepCyprcKHH rocyaapcTBeHHMH yHHBepcHTeT no/iyneHO 12 1 1994 

A30BCKHH HayHHO-HCCIieaOBaTejIbCKHft 
HHCTHTyr pblCHOro X03HHCTBa 


SUMMARY 

The problem of the origin of freshwater and marine diatoms, the time of their appearance and 
phylogenetic relations are discussed. The halotolerance of diatoms are connected with osmotic and 
rapic factors. Mesohalobic diatoms have probably evolved as the ancestor ecological group, the 
possible predecessor of continental diatoms. 
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0 CARLEMANNIACEAE) 

C riOMOIUbiO CBeTOBOt! H 3/ieKTpOHHOi) CKaHHpylOUleH MHKpOCKOnHH H3yMeHa CTpyXTypa 3peJlb!X CCMflH 
Carlemannia congesta h C. griffithii. ycraHOBneHO eflHHOo6pa3ne npiOHaKOB ccm€hh Ha poaOBOM ypoBHe. 
OrMeHeHbi BHaoBbie ocodeHHOCTH. IlpHBeaeHu opHrHHaiiBHwe aaHHbie o crpoeHHH kopoSohkh thhobofo BJtaa 
C. griffithii h xapaKrepe ee BCKpwBaHHs. CaeaaHa nonbinca oueHHTb cTpyicrypy ccmchh h poacTBeHHbie 
OTHOiiieHHfl ceweftcTB Rubiaceae h Carlemanniaceae. 

CTpyKType ceMeHH npnaaeTca 6ojibiuoe 3Ha«ieHHe b peuieHHH KOHKpeTHbix 3aaan 
TaKCOHOMHH nOXpblTOCeMCHHblX, nOCTpOCHHH HX eCTeCTBeHHOH <J)HJ10reHeTHHeCK0H CHC- 
TeMbi, b no3HaHHn nyrefi cTpyxTypHOii sbojhouhh pacTeHHH (Netolitzky, 1926; Martin, 
1946; TaxTaa*HH, 1966, 1987; Corner, 1976; BoSsewinkel, Bouman, 1984; flaHHJtOBa h 
flp., 1990, h ap.). B MopcponorHH pacTeHHH He MeHee BaxHa pa3pa6oTKa npo6neM 
aBOJiiouHOHHoro npeo6pa30BaHHa ccmhh, a Taxxe hx MopfJjonorHHecxoH THnonorHH h 
K jiaccHtpHKauHH. HeMano yxe caeaaHo b stom HanpaaaeHHH (Netolitzky, 1926; Martin, 
1946; Corner, 1976, h up.). 

HecoMHeHHo, peuieHne mhofhx TeopeTHHecxnx BonpocoB hcbo3mo>kho 6e3 «3anoaHe- 
hhh 6e;ibix n»TeH» — H3yneHHa MoptJjojiorHH ruioaa h ceMeHH KOHKpeTHbix TaxcoHOB c 
yneTOM Bcex 3X30- h aHflOMopcfmbix npH3HaxoB, KOTOpbie cymecTBeHHO aonojiHHiOT 
xapaKTepHCTHKy TaxcoHa nioSoro paHra. 3 to oco6chho axTyanbHO ana cna6o H3yneHHbix 
MeaxHX TaxcoHOB (bhaob, poaoB), panr xoTopwx, hx CHCTeMaTHHecxoe noaoxeHHe nacTo 
ObiBaxiT He onpeaaneHbi, a poacTBeHHbie OTHOiueHHH c apyrHMH rpynnaMH pacTeHHH He 
Bceraa hchli. K TaxnM TaxcoHaM othochtch poa Carlemannia. B nocaeaHeii seponn 
CHCTeMbi noxpbiToceMeHHbix (TaxTaaxaH, 1987) poa Carlemannia BMecTe c poaoM 
Silvanthus (,=Sylvianthus) npeaCTaaneHbi b paHre caMocroaTeJibHoro ceM. Carlemannia¬ 
ceae nop. Gentianales (noaxaacc Lamiidae) paaoM c xpynHbiM no o&beMy ceM. Rubiaceae, 
x xoTopoMy poa Carlemannia Hepeaxo othocht. Pa3Hbie B3raaabi Ha CHCTeMaTHsecxoe 
noaoxceHHe poaOB Carlemannia h Silvianthus H3JioxeHbi b BbitueynoMaHyrOH MoHorpacpHH 
(TaxTaaxHH, 1987). Pa6oTbi, nocBameHHbie Ha6moaeHHHM h o6o6uieHHHM b o6aacTH 
CTpyxTypbi ceMeHH maBHbiM o6pa30M b o6uihphom ceM. Rubiaceae, hbjihiotch HaH6ojiee 
ueHHbiMH ana o6cyjxaeHHa poacTBa poaa Carlemannia (Bremecamp, 1939, 1952, 1966; 
Wunderlich, 1971; Robbrecht, 1988, h ap.)- B cbb3h c TeM hto b aHTepaType noHTH hct 
aaHHbix o cTpyxType naoaa h ceMeHH Carlemannia, 6biao npeanpunaTO hx n3yaeHHe. Poa 
Carlemannia BXJiKmeT b ce6a 3 Bnaa (Schumann, 1891), 2 H3 xoTopbix - hbmh Hccaeao- 
BaHbi. ripeanoaaranocb aaTb oueHxy aHaTOMo-MopcjjoaorHHecKHx npH3HaxoB ana onpeae- 
aeHHa poacTBeHHbix OTHOiueHHH ceMeiiCTB Carlemanniaceae h Rubiaceae. 



MaTepnan h MeTOatiKa 


HccjieaoBajiH naoaw h ceMeHa Carlemannia congesta Hook. f. h C. griffithii Benth. 
H3 KOJineKUHH rep6apHH BoTaHHiecKoro HHCTHTyra hm. B. JI. KoMapoBa PAH (LE). 
iXioubi noapo6HO H3yneHbi Ha npHMepe THnoBoro Buna Carlemannia griffithii. Mopcpo- 
-loro-aHaTOMHMecKoe HccaeaoBaHHe, a Taoce H3yaeHHe noBepxHocTH ceMeHH npoBonnan 
c noMOiUbio cbctoboh h aaeicrpoHHOH CKaHHpyiomeH mhkpockoithh no paHee onncaHHOH 
MeTOflHKe (OeaoTOBa, ApaxcaHOBa, 1992). ripn onncaHHH peabetpa noaepxHocTH h 
CTpoeHHH ceMeHH Hcnojib30BaHa TepMHHOJiorHH, npeaaoxceHHaa b o63opHbix pa6oTax 
F. Netolitzky (1926), E. Comer (1976), W. Barthlott (1981, 1984), W. Barthlott, R. Schill 
(1981), F. BoSsewinkel, F. Bouman (1984) h ap. 


Pe3yjibiaTbi HccneaoBatnis 

naoa Carlemannia — cyxas, BCKpbiBaiomaacH, 2-rHe3flHaa KopoOomca, pa3BHBaioma- 
aca H3 2-rHe3flHOii «noayHHXCHeH» 3aB»3H (Schumann, 1891). 

Kopo6oHKa C. griffithii 0.4 — 0.7 cm an. h 0.5—0.6 cm uinp. b caMofi uinpoKoft nacTH, 
CBemaa, c.aerxa cxcaTa b 6a3HneTaabHOM HanpasneHHH, c 4 «ny3bipeBHUHbiMH» B3nyTHHMH 
(6anxce x ocHOBaHHio), cyxceHa Ha BepuiHHe; b nonepeiHOM ceneHHH ne oBaabHaa, a 
«yraoBaTaa» (Schumann, 1891), HMeeT aaHHHyio TOHKyio naoaoHOXcicy (pwc. 1, 7, 2). 
KopoGomcy BeHHaioT 2 flOBOjibHO Me.nKHe, y3KHe ancTonoao6Hbie nonacm (oct3Tkh 
BepXHefi nacTH HHXCHeii 3aBH3n), OTnd6aiomneca Hapyxcy, Kaxcaaa H3 KOTopbix cootbct- 
cTByeT cTBopxe. Cneaw OKoaouBeTHHKa Ha 3peaoM ruioae He o6HapyxceHbi (pwc. 1, 7). 

CTpyKTypHas dopoHa MexaHH3Ma BCKpbiBBHHa BbiaBaaeTca npn H3yneHHH aHBTOMHH 
nepHKapnHH (cm. aanee). BcKpbiBaHHe caoxcHoe, cMeuiaHHoe — cenTHUHaHO-aoKynHUHa- 
Hoe. BHyTpH naoaa cenTa-neperopoaica pacnonoxcena nepneHaHKyaapHO (pwc. 1, 2, 
a — a) naocxocTH pacmenaeHHa nnoaa h aeamca nonoaaM b pe3yabTaie pacxoxcaeHHa 
ctbopok BCKphiBaiomeiica xopo6o4KH (pwc. 1, 2, 3, 6 — <5; 2, 7, 6—6). Kaxcaaa CTBopxa 
(b MeanaHHOM nonoxceHHH) CHapyxcn npoaoabHO Bomyra; hmchho Baoab aTOro yrayOaeHHa 
opHeHTHpoBaHa h 3aKpenneHa aoBoabHO uiHpoKaa ceriTa-neperopoaKa, xoTopaa aeaHT 
naoa Ha 2 me3aa (a npn BCxpbiBaHHH naoaa paccexaeTca Ha 2 noaoBHHbi) (pwc. 1, 2, 2; 
2, 7). Kaxcaaa oiaeabHaa CTBopxa HMeeT no 2 oxpyrabix pacuiHpeHHa-B3ayTHa, yBeawMH- 
BaiouiHXca no HanpaaaeHHio k ocHOBaHHio nnoaa, rae pa3MeuiaeTca ocHOBHaa Macca ceMaH 
(pnc. 1, 2, 3). Baoab jcaxcaoft H3 4 Bbinyicabix aacTeii naoaa npoxoaHT no KpynHOMy 
BacKyaapHOMy nyaxy, KOTOpwii moxcct 6nc|)ypKHpoBaTb Ha 6oaee MeaxHe aaTepaabHbie 
(pnc. 1, 7—2; 2, 7, 2). JIhhhh coeanHeHHH ctbopok (ohh xce hhhhh pacTpecKHBaHHa-pac- 
uienaeHHa) kopo6ohkh Taxxce BorHyTbi Baoab naoaa (pwc. 1, 2, 6 — 6 ). 

2 MaccnBHbie naaueHTbi (no 1 b rae3ae) pacnoaoxceHbi b ochobbhhh kopo6ohkh h 
3aHHMaK)T 6a3aabHoe noaoxceHne b 3peaoM naoae Carlemannia. IlaaueHTbi HecxoabKO 
BbiTaHyTbi nonepeaHO Mop<|>onorHHecKOH och naoaa, yroameHbi Ha KOHuax, pa3Memaio- 
uiHxca b 6a3aabHbix pacuinpeHMax kopo6ohkh (pnc. 1, 2, 2). ripn BCKpbiBaHHH naoaa o6e 
naaueHTbi He aeaaTca nonoaaM, xax cenTa-neperopoaica, k KOTopoii ohh KpenaTca b 
OCHOBBHHH KOpo60HKH, a OCTaiOTCH npHKpenaeHHbIMH K OaHOH H3 noaOBHHOK CenTbl 
(pnc. 1, 2, 2). n P H H3yneHHH naoaa b pa3BHTHH moxcho noaHee o&bacHHTb oco6chhocth 
pa3BHTH« naaueHT, cjjopMHpoBaHHH neperopoaKH h o6pa30BaHHa 2-rHe3aHOii kopo6ohkh 
Carlemannia b ueaoM. 

IlepHKapnHH C. griffithii tohkhh, koxchctmh, nepraMeHTHbiii b cyxoM BHae, 
npo3paqHbifi b cpHKcaTope, rae cKB03b CTeHKy naoaa npocBeHHBaioT TeMHO-KopnaHeBbie 
ceMeHa. rHCToaoranecKH nepmcapnaii o6pa30BaH napeHXHMHoii h MexaHHuecKofi TKaHa- 
mh: napeHXHMa 3aHHMaeT nepHtjjepHHecKoe noaoxceHHe, MexaHHHecKaa TKaHb aoxaaH30- 
BaHa BHyTpH nepHKapnna h BbicmnaeT me3aa naoaa (pnc. 2). Kaemn napeHXHMbi o6mhho 
c naacTHaaMH, KpynHbie, H3oaHaMeTpHaecKne, OTHOCHTeabHo TOHKOCTeHHbie (pnc. 2, 2), 
c MexcxaeTHHKaMH pa3Horo pa3Mepa. Ha nonepeHHbix cpe3ax xaeTKH HecxoabKO cxcaTbi 
h BbiTHHyrbi napaaaeabHo noBepxHocTH naoaa (pnc. 2, 1—4). Hapyxmaa snwaepMa 
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Phc. 1. Hnofl h ceMfl Carlemannia griffitkii (1—5) h C. congesta (6). 

/ — oGluhh bha; 2 — npOAOAbHoe (qacTb ceMAH Ha nepeAHeM imaHe ynaAena), 3 — nonepeqHoe (b ochobahhh njioaa) ceseHUJi 
KopoOoHKH: 4—6 — o6luk& bha cevcsiH C. griffithii ( 4 , 5) h C. congesta (5). rui — imaueHTu, nn — npoBooamKH nynoic, c — 
ceviena, cn — ceim-neperopoAKa. flpoAOJibHUMK nyHKTHpHUMK ahhkamk ha 1, 2 DOKaaaHO nojioxeHKe npOBoaamux nymcoB. 
a—a — nAOCKOcn> pacncwio*eHH5i cenTw-neperopoaKH; 6—6 — anocKocr*. BCKpUBaHH* kopo6ohkm. 


riepHKapiiHH o6pa3yeT imoTHbifi cjioh TaHreHunaabHo BbiTsmyrbix TOHKocieHHbix KJieToK 
c tohkom poBHoii HapyxcHOH KyTHKyjiofi. Cy6anHflepManbHbie cnoH coctoht H3 6onee 
Me/iKHX jcaeTOK c 6onee nnoTHbiM coaepxcHMbiM (pnc. 2, 2, 3 ). 

BHyTpeHHHH snnflepMa nepHKapnwH flH(J)cjjepeHUHpyeTCH b BHae 1 -cjiohhoh MexaHH- 
HeCKOH TKBHH, COCTOHIlieH H3 TOHCTblX BOJIOKOH C OapeBeCHCBaiOmHMH CTCHKaMH H y3KHMH 
nojiocTHMH, c peaKHMH nonepeHHbiMH npaMUMH nopoBbiMH KaHajiaMH (pwc. 2, 2—7). 
BbicTHJiaiomaB rHe3aa BHyTpw nnoaa MexaHHHecKaa TKaHb o6pa30Bana BonoKHaMH, 
opHeHTHpoBaHHbiMH npeHMymecTBeHHO BepTHKanbHO, t. e. npoflOJibHo och nnoaa (pwc. 2, 
7). 3ia opHeHTauHa HHoraa MoxceT MeHHTbca Ha nonepenHyio (pnc. 2, 4 ) b ynacTKax Mexcay 
MedaMH pacmenJieHHH TKaHefi npw BcxpbiBaHHH nnoaa h KpynHbiMH BacKyjiapHbiMH 
nyHKaMH hhh Mexcay cenTOfi h KpynHbiMH nynKaMH (pnc. 2, 1 , 4 ). 3aecb nonepenHbie 
BOJlOKHa 3HaHHTeabHO KOpOHe no CpaBHCHHK) C BepTHKanbHO OpHeHTHpOBaHHbIMH (pwc. 2, 
4 , 7). KneTKH MexaHHnecKoro cnoa (BHyTpeHHeii snwaepMbi) hbjihiotch cbmmmh KpynHbiMH 
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Phc. 2. AHaTOMHH kopo6ohkh Carlemannia griffithii (1—7). 

I — cxeMa pacnonotteHKA TKaHefl ctbopkk G-riuxe k 6a3am>HOH nacTH imoaa »a nonepe^HOM cpe3e (BepTKxajibHbiMH uitpmxobwmh 
.' iKHHAMK oTMeneHa MexaHHHecicaA TxaHk); 2 — CTpoenne nepwcapiiHa b oGnacrH npoBoa*mero nynxa (mia cmokhmx kjictok 
o5oiHaneHa oGmas ToamHHa kjictomhwx cTenox); 3 — cTpyx-rypa nepHKapnHfl b pa&OKe cMuxaHHA (x) ctbopok: 4 — aerajife 
BHyTpeHHero ynacTKa neptncapmui c nepneHAHKy/iapnuM pacnonoxeHHeM bo/iokoh (*); 5,6 — (J)parMeHTM TKawCH cenTW-nepe- 
roponKH b np0Me*yT04H0M ynacrxe (5) h b paRcrne paciueruieHHA (.*) npn BCxpuBannH n/ioaa (5); 7 — np03eHxnMHue BepTKKanbHO 
opH£HTKpoBaHHue BOJioKHa nepHKapriKsi. « — BonoKHa, x — MecTa pa3pyuienMfl napeHXHMHOH TxanK nepHKapnna b npouecce 
BcxpbiBaHKA iuioaa. Octa^bHwe o6o3Ha<ieHHA -re xe, hto k Ha phc. 1. 
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MexaHHneCKHMH sjieMeHTaMH nepHKapnna (pnc. 2, 2, 3 ). KpynHbie BacKyaapHbie nyHKH 
(hx 4), npoxoaHiime ot BepuiHHbi naoaa McanaHHo Baoab ero pacuiHpeHHH, oSaaaaioT 
MomHbiM MexaHHHecKHM yKpenaeHHeM H3 CKJiepeHxHMHbix aaeMeHTOB, 3aHHMaioiuHX b 
nynKe HapyxHoe noaoaceHHe. Cocyaw MeaKne h HeMHoroMHCaeHHbie, cnnpaabHO-aecT- 
HHHUbie (pnc. 2, 2). Eme 2 MeaxHX BacKyaapHbix nynica THHyrca b napeHXHMHbix TKaHHx 
CTBopox HanpOTHB neperopoaxH (pnc. 1, 3, a — a; 2, 7). 

B 3pejibix BCKpbiBaiouiHXCJi KopoOomcax paaoM c MecTaMH pacmenaeHHH CTBopox 
hhcjio caoeB MexaHHHecKHX sjicmchtob Bceraa yBejiHMeHO ao 2—3 h 6oaee (pnc. 2, 3 ). 
06ieM h HHcao paaoB napeHXHMHofi tkbhh, pacnoaaraiomHxcsi b iuiockocth pacmenae- 
HHH, HanpOTHB, He3HaMHTCnbHbI (pHC. 2, 3, x). ll 0 fl 06 H 0 e COOTHOUieHHe MeXailHMeCKHX H 
napeHXHMHbix TxaHefi b eme 6oabmefi Mepe xapaKTepH3yeT MexaHH3M pacmenneHHH 
neperopoaxH, aeaameii naoa Ha 2 rHe3aa (pnc. 2, 6 ). BHyrpeHHHe panw BoaoxoH oOmmho 
o6pa30BaHbi MexaHHMecKHMH aaeMeHTaMH MeHbmnx pa3MepoB (pnc. 2, 3, 6). Hncno caoeB 
MexaHHMecKoii tkbhh b ceme yMeHbiuaeTCH ot anHHH pa3pbiBa npn BCKpbiBaHHH naoaa k 
ee Gokobmm ynacTKaM (pnc. 2, 5). CKonaenna BoaoKOH ao 6—7 caoeB h 6onee Baoab 
-thhhh pa3pbiBa neperopoaxH o6pa3yioT MaccnBHbie yronmeHHH H3 MexaHHMecxnx xaeTox 
paaoM c tohkoctchhoh napeHXHMOii (pnc. 2, 6), xOTopaa b nepHxapnHH HBaaeTca 
HenpepbiBHOfl (pnc. 2, 3, x, 6, x) b OTaHHHe ot npepbiBaxmieiicsi MexaHnnecKofi tkbhh 
( pnc. 2, 3, 6). TaKHM o6pa30M, ecTecTBeHHoe BcxpbiBaHHe naoaa o6ycaoBaeHO CTpyKTyp- 
HbiM cooTHOmeHneM MexaHHnecKHX h napeHXHMHbix TKaHeii h hx pacnoaoxeHHeM 
OTHOCHTeabHO apyr apyra. H3MeHeHHe c|)H3HMecxHX ycnoBHii (BaaxcHOCTH h TeMnepaTypbi 
B03ayxa) npnBoaHT k MexaHHnecxoMy pa3pbiBy HenpoMHbix ctchok HeMHoroHHcaeHHbix 
KaeTOK napeHXHMHofi tkbhh neperopoaxH h ctbopok b MecTax pacmenaeHHH (*) (pnc. 2, 
3, 6). 

C e m e h a Carlemannia Meaxne, npaMbie, c xopomo BbipaxceHHbiM oTTHHyTbiM py6aH- 
kom, OBaabHOii, caerxa yaaHHeHHOH ({)opMbi (pnc. 1, 4 — 6; cm. Ta6aHiiy-BKneHKy, 7, 5 ). 
y bhaob C. congesta h C. griffithii ceMeHa TeMHO-KopnHHeBbie, 0.4 — 0.7 mm aa. h 
0.3 — 0.5 mm limp. Macao ceMHH b rae3ae BapbnpyeT b npeaeaax 10 — 30, pacnoaaraioTCH 
ohh b Kopo6oHxe OTHOCHTeabHO CBo6oaHO, o aeM CBHaeTeabCTByeT hx oBaabHaa (JjopMa 
(pnc. 1, 2—6; cm. Ta6aHuy, 7, 5). Y C. griffithii BCTpenaiOTCH ceMeHa h 6oaee y3KHe, c 
OTTHHyTOH (pnc. 1 , 4, 5 ) nan Tynoft (cm. Ta6aHny, 7, 5) xaaa3aabH0fi nacTbio (?). 

rioBepxHOCTb ce m e hh Carlemannia HepoBHaa, ray6oxo KpynHOHHeHCTaa, Hano- 
MHHaeT 3aKOHOMepHoe pacnoaoxceHHe aneex naeaHHbix cot, oco6chho y C. griffithii 
(pnc. 1, 4 —6; cm. Ta6aHuy, 7, 5). 3Ta H3oaHaMeTpHMecxas noaHroHaabHaa CTpyxTypa 
KaeTOK ceMeHHOH xoxypbi onpeaeaaeT nepBHHHyio cxyabnTypy nOBepXHocTH ceMeHH (no 
TepMHHoaorHH Barthlott, 1981, 1984). Kajxaaa smefixa cooTBeTCTByeT onepTaH hhm aoo- 
TecTaabHoii xaeTXH, HapyxiHaa nepaxaHHaabHas CTeHKa xoTopoii TOHbme h moxcct cnabHO 
3anaaaTb BHyrpb noaoCTH KaeTKH. Kaxcaaa smeiiKa ceMeHH C. griffithii HMeeT c nOBepx- 
hocth MHoroyroabHyio cpopMy, aoBoabHO rayOoKOe OKpyraeHHoe «aHO» h HaKaoHHyio 
KOHHHecKyro 6oKOByio noBepxHOCTb, cyxcaiomyioca no HanpaBaeHHio k neHTpy ceMeHH 
(cm. Ta6aHny, 5, 6). HHOraa aho smefiKH caerxa OBaabHoe h, KaK npaBnao, 6oaee TeMHoe 
no UBeTy. y C. griffithii no cpaBHeHHio c C. congesta hmchkh Ha ceMeHH HeMHoroMHc- 
aeHHbie h KpynHee no pa3MepaM (pnc. 1, 4 — 6; cm. TaOanny, 7, 5). Y C. congesta hmchkh 
o6biHHO Meabae h opneHTnpoBaHbi napaaaeabHbiMH paaaMH Baoab och ceMeHH h He 
OTanaaiOTCH CTporoii cpopMOfi. Ohh npeacTaBaaiOT co6ofi ray6oKHe hmkh, OKpyraeHHbie 
nan BbiTHHyTbie nonepex och ceMeHH (pnc. 1, 6; cm. TaOanny, 7, 2). 

KyTHKyaapHbiii noKpoB ceMeHH Carlemannia xopomo BbipaxceH h (popMapyeT BTopHMHyio 
cxyabnTypy noBepxHocTH (Barthlott, 1981, 1984), xapaKTepHyio aaa o6ohx BHnoB. Kyraxyaa 
o6pa3yeT MHoromicaeHHbie 6yropKH h cocomkh (MHKponanHaabi) oKpyraoH h GyaaBOBHaHofl 
(JjopMbi, pacnoaoxceHHbie aocTaTOHHO paBHoMepHO (pnc. 3, 7—i; cm. Ta6aHuy, 4, 8 ). ToabKo 
b pafioHe py6aHKa KyTHKyaapHbie 6yropKH cmchhiotch BbinyKabiMH npoaoabHbiMH tohkhmh 
B aaHKaMH (cm. Ta6anuy, 3, 7). HaaHe aaeeK KyTHKyaapHbie cocomkh He CToab MHoroMHcaeH- 
Hbi, ocoGeHHO y C. griffithii (cm. TaGanuy, 8). Ha noBepxHocTH KyTHKyaapHbix 6yropKOB 
3aMeTHbi MeabMaiiiuHe tohkhc CKaaaoMKH (cm. TaOaHuy, 4, 8 ). Hctkhx anHKyrHKyaapHbix 
o6pa3QBanHH Ha ceMeHax Carlemannia He BbiaaaeHO. 
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Phc, 3. OrpoeHHe ceMeHH Carlemannia griffithii (I, 2) h C. congesta (3, 4). 

! — npoaonfenwft cpes ccmchh C. griffithii; 2 — c^parvieHT ero nepH^epHHecKOK nacTH; 3 — tpparweHT npoaojibHoro cpeia 
ccmchhok KO*ypu k snaocnepMa C. congesta ; 4 — rpynna kjictok aiwocnepMa C. congesta c pe3epBHbiMn BemecTaaMK. 6 — 
6c-iKOBwe Tenbua. 6a — SenKOBo-JinnnaHwe bkjik)4CHhh, enc — BHyrpeHHjm nepKiuiiiH&nbiiaft CTeHKa, 3 — 3apoawui, w — 
japoawuieBajj naiocn>, k — KpucTajuiomibi 6enxa, ki — HapyxHaa Kynucy/ia, *3 — BuyTpeHHaa icyTHKy/ia, kc — uieroMKoe 
coaep*HMoe, m — KaiuiH Macjia, nnc — Hapy*Haa nepKKJtHHartbHaa CTeHKa, n — nanocTb 3K3OTecTafli>K0ii KJiencH, ck — ceMennaji 

KOxypa, — 3RnocnepM. 


CeMa33MaTOK Carlemannia MopcjjojiorHHecKH He H3yneH. B 6an3KopoacTBeHHOM ceM. 
Rubiaceae, k xoTopoMy MacTO othochjih poa Carlemannia, ceMjnaaaTOK aHaTponHwfl 
(Schumann, 1891, h ap.). y Carlemannia cevu3aHaTKH MHOroHHcaeHHbie a xaxcaoM H3 
2 rae3a 3aB«3H h, cyan no pacnoaoxenHio ccmhh b KopoOoHxe, 3aHHMaioT b Hen 6a3anbH0e 
noaoxeHHe Ha MaccHBHO-oKpyrnwx ruiaueHTax (Schumann, 1891). Y C. congesta h 
C griffithii h nc.no ceMsnaaaTKOB, oneBHaHO, okojio 20—40, bo3moxho, oho npeBbiuiaeT 
hhcjio 3penbix ccmhh. flna OKOHaaTeabHoro peiueHHH MHornx Bo3HnKaiomnx BonpocoB o 
cTpyKType Heo6xoaHMbi nccaeaoBaHHH b pa3BHTHn ruioaa h ceMeHH. 

CeMCHHaj Koxcypay Carlemannia l-caoimaH h npeaCTaBaeHa 3K30 tcctoh — 
Bnaon3MeHeHHofi HapyxcHofi anwnepMOH HHTeryMeHTa, BbinoaHHioiueH MexaHHaecicyio 
3aUJHTHyK) (jjyHKUHlO. 06oaOHKH KaeTOK 3K30TeCTbI HepeaKO HHKpyCTHpOBaHbl MejiaHH- 
hbmh h <fino6acj)eHaMH, a noaoCTH hmciot coaepxHMoe, Taxxce nponnTaHHoe sthmh 
nurMeHTaMH, b 6onbiueH CTeneHH 3 to Ha6moaaeTCa y C. griffithii. KpynHbie KaeTKH 
ceMeHHOH Koxcypbi 3peawx ccmhh cnabHO BaaBaenbi b sHaocnepMaabHyio TicaHb, Tax hto 
K axcaaa icae-rica HMeeT BHa aauiH, aeM onpeaeaneTCH aonacTHaa cTpyxTypa b HapyxcHbix 
caoHx SHaocnepMa (pnc. 3, 1 — 4\ cm. Ta6aHuy, I, 2, 5, 6). OcoOeHno cnabHO BOrHyrbiMH 
oxa3bi bbiotch ToacTbie h roMoreHHbie, c npH3HaxaMH caoncTOCTH BHyrpeHHHe nepmcaH- 
HaabHbie ctchkh 3K30TecTaabHbix KaeTOK (pnc. 3, 1 — 3). ToamnHa HapyxHbix nepHKaw- 
HaabHbix ctchok no cpaBHeHHio c BHyrpeHHHMH, xas npaBHao, MeHbiue y o6ohx bhaob 
( pnc. 3, 2, 3). KaeTOHHbie o6oaoaiCH ccmchhoh xoxcypbi y C. congesta b ueaoM toame 
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TaKOBfaix y C. grijfithii, hto oTpaxaeTCH Ha peabe<£e nepBHHHoii CKyjibnTypw noBepxHOCTH 
ceMeHH: y C. grifftthii MHoroyroabHbie smefiKH c noBepxHOCTH 6oaee ray6oKHe, aeM y 
C. congesta (pwc. 1, 4 — 6; cm. Ta6jiHuy, 1, 2, 5, 6). Y C. grifftthii b o6oaoaKax 
OTKJiajtbiBaeTca o6mhho 6oabiue pacTHTe^bHbix nHrMeHTOB, noSTOMy ceMeHHaa xoxcypa y 
3Toro BHaa TeMHee (TeMHO-KopnaHeBaa hjih noHTH nepHaa), aeM y C. congesta. 

riOJlOCTH 3K30TeCTajl bHbl X KJieTOK B pa3HOH CieneHH y3KHe, Mac TO HepOBHbie no 
OHepTaHHBM, nycTbie hjih 3anoJiHeHHbie KaeTombiM coaepxcHMbiM. HacTO HapyxcHaa h 
BHyTpeHHaa nepHKHHHaabHbie ctchkh iijiotho npaneraroT apyr k apyry, Toraa noaocTH 
OTcyrcTByioT. Tanaa CTpyKTypa HMeeT mccto b KJieTKax 3K30TecTbi, ji0K.ajiH30BaHHt.ix 
npeHMymecTBeHHO Ha nomocax ceMeHH, h name y C. congesta, y KOToporo noaocTH b 
apyrnx aacTax ceMeHH o6mhho 6oaee tUHpoKHe, aeM y C■ grifftthii. Koraa rioaocTH 
3K30TecTaabHbix KJieTOK coxpaHHioTca, ohh nacTHHHO 3anoaHeHbi coaepxHMbiM, pacnoaa- 
raioiHHMCH Baoob ctchok. OanaKO y HccaeaoBaHHbix bhaob Carlemannia HepeaKo Ha6mo- 
aaeTca caeayiomaa 3aK0H0MepH0CTb. Y C. congesta KaeTOHHoe coaepxHMoe oEbimio 
npwaeraeT k HapyxHofi nepHKaHHaabHOH ctchkc b BHae ot}>opMneHHbix OKpyrabix hjih 
6ectj)opMeHHbix nibi6oK (pwc. 3, 3). Y C. grijfithii, Hao6opoT, BHyrpHKJieTOHHbie cTpyK- 
Typw npeHMymecTBeHHO CMemeHbi k BHyrpeHHeH nepmcaHHaabHOH cTeHKe (pwc. 3, 2). B 
uenoM y o6ohx bhhob BHyrpeHHee coaepxcHMoe 3K30TeCTanbHbix kjictok, no-BnawMOMy, 
MOxeT 3aHHMaTb aio6yio noBepxHOCTb b noaocTH naeTKH, ocTaBaaa b Hen y3KHH aauie- 
BHaHbiii nycToii npocBeT. 

3K3oTecTanbHbiH cjioh ceMeHH Carlemannia co CTopoHbi 3HaocnepMa noacTwaaeT 
ToacTaa, poBHaa, 6aecTamaa, CBeTaaa BHyrpeHHaa xyTHKyaa (npw peaKTHBauHH cyaaHOM- 
III ona npnoGpeTaeT xcearaH ubct) (pwc. 3, 1 —3). Y C. congesta ToaujHHa stoh KyTHKyabi 
b HeKoropbix ceMeHax MoaceT aocTHraTb ToamHHbi HapyxtHOH ctchkh 3HaocnepMa. 

Y o6ohx BnaoB Carlemannia b cocTaB ceMeHHofi Koxcypbi TaKxe BxoaHT Momnaa 
CKyabiiTypHpoBaHHaa Hapyamaa KyrHKyaa. 

3HjiocnepM b ceMeHH Carlemannia o6iuibiibiH, 3aHHMaeT noHTH Becb ero o6ieM h 
nepHc^epHHecKoe noaoxeHHe no othoihchhio k 3apoabimy h oxpyxaeT ero co Bcex ctopoh. 
3HaocnepMaibHbie kjictkh aocT3T04Ho KpynHbie, oSmhho noaHroHanbHoii cfiopMbi, c 
oTHocHTeabHo ToacTMMH, CBeTabiMH, 6aecTHiUHMH uejuiioao3HbiMH o6oaoHKaMH 6e3 nop. 
EaBa 3aMeTHbie MexicneTOHHbie npocTpaHCTBa Ha CTbiKe 3—4 kjictok BCTpenaioTca peaxo. 
HapyxcHbie ctchkh BHemHero caoa sHaocnepMa BecbMa yTOameHbi (pnc. 3, 1 — 4). Pacno- 
aoxeiiHe KJieTOK o6bimho 6ecnopaaoMHoe, oaHaKO cymecTByeT HeKOTopaa TeHaeHLwa k 
yBeaHneHHio hx o6ieMa h paanaabHOCTH b pacnonoaceHHH no HanpaBJieHHio k ueHTpy 
ceMeHH. KaeTOHHbie noaocTH KpynHbie (pwc. 3, 1 — 4). KaK yxce ynoMHHanocb, y o6ohx 
BHaoB OTMeneHo aonacTHoe CTpoeHwe bhcuihhx caoeB aHaocnepMa, hto CBinaHo c 4>opMon 
h pacnoaoxceHHeM oneHb KpynHbix 3K30TecTanbHbix kjictok, BHeapeHHbix b 3HaociiepMaab- 
Hyio TKaHb. rioao6Haa CTpyKTypa HanoMHHaeT HaaaabHbiH 3Tan pyMHHauHH 3HaocnepMa 
(pnc. 3). 

B KanecTBe 3anacHbix BemecTB, xpoMe pe3epBHoii neaaiono3bi, oTMeieHbi 6eaoK h 
Macao, a Taxace aoBoabHO KpynHbie HeMHoromcneHHbie BKaioHeHHH H3oanaMeTpHMecKOH 
tJiopMbi, npoHBaaioiJUHecH 6aaroaapa peaKHHH c cyaaHOM-III, bo3moxho, KoMnaeKCbi 
6enK0Bo-nHiiHaH0H (?) hhh aHnwaHOfi npnpoabi (pwc. 3, 4, 6a). KpaxMaa He BbiaBaen; 
peaKLiHH c JKJ OTpHLiaTeabHaa. EeaxoBbie rao6yabi 6eciiBeTHbie h MHoroaHcaeHHbie, 
xopomo OTanaaioTCfl oTapyrnx BKaKmeHHH sHaocnepMa. Pa3Mepbi hx BapbHpyioT ot oaeHb 
MeaKHX ao KpynHbix. CaMbie KpynHbie 6eaK0Bbie aaCTHnbi BCTpeaaioTca y C. congesta. 
OopMa TaKXce BecbMa BapHa6eabHa — ot OKpyraofi ao nonwroHaabHOH, aacTO BCTpeaa- 
KiTca BKjnoaeHHB HenpaBHabHOH (JjopMbi h napaKpHCTananaeCKHe 6eaKOBbie CTpyKTypw, 
Han6oaee THnHHHbie aaa C. congesta (pwc. 3, 4, k). PeaKne apy3bi OKcaaaTa KaabUHH 
oSHapyxeHbi ToabKO y C. grifftthii, npw stom ohh cocpeaoToaeHbi o6h4ho b mcjikhx 
KaeTKax. SHaocnepMaabHbie naeTKH y C. congesta HecnoabKO Meabae, aeM y C. grifftthii ; 
6eaK0Bbie b na tone hhh npeoGaaaaioT. 

Flo Ha6opy 3anacHbix BemecTB KaeTKH 3HaocnepMa npoasaaiOT HeKOTopyio reTeporeH- 
HocTb h onpeaeaeHHyio aOKaaH3auHio b npeaeaax SHaocnepMa. Tax, HanpHMep, hmciotch 
OT aeabHbie KaeTKH c KpyrabiMH, pa3H0H BeanaHHu, ho npeHMymecTBeHHO MeaKHMH 
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KaruiHMH wHCToro Macjia. 06mhho nonoOHbie kjictkh pacnojioaceHbi b nepm})epHMecKHx 
cjioax SHflocnepMa h peace BCTpewaiOTCa b rjiy6oxnx cjioax. Hhcjio kjictok SHaocnepMa, 
3anacaiomHx 6ejiKOBbie nio6yjibi b coweTaHHH c xaruiaMH Macjia, npeoSjiaflaex bo BHyr- 
peHHHx cjioax tkhhh. HacTb kjictok HMeeT nojiocTH, 3a6HTbie TOJibKo 6ejiKOBbiMH 
wacTHuaMH. HepeflKO BCTpenaioTca kjictkh, coaepacamHe MHoroHHCJieHHbie rjio6yjibi 6ejiKa 
BMecTe co CTpyKTypaMH 6ejiKOBO-JiHiiHflHoro KOMiuieKca. rionoSHoe coneTaHHe 3anaCHbix 
BemecTB HaH6ojiee xapaKTepHo m la C. griffithii , rue 6cjikobo-jih n hhh bie cTpyKxypbi 
HOBOjibHO KpyiiHbie, OBaJTbHOii (JjopMbi. B napyacHbix cjioax 3Hj|ocnepMa 6e/iKOBbie 
rjio6yjibi, KaK npaBHJio, mcjikhc h HeMHoroHHCJieHHbie. B neHTpajibHbix KneTKax bhho- 
cnepMa 3epHHCTaa nna3Ma noHTH He BbipaaceHa, ho iunpoKo npencTaBjieHbi MHoroHHCJieH- 
Hbie 6ejiKOBbie wamuibi pa3Hoii bcjikhkhm (pnc. 3, 2—4). 

B SHHOcnepMe H3yneHHbix bhhob Carlemannia BOKpyr 3apoHbima (JiopMHpyeTCH 
oBajibHaa 3aponbiiueBaa nojiocTb h o6pa3yeTca 30Ha jiH3Hca kjictok SHiiocnepMa (pnc. 3, 
/). 

3apoabiui ceMeHH Carlemannia mcjikhh, npaMoii, 3aHHMaeT ueHTpaJibHoe nojioace- 
HHe h 1/4— 1/3 fljiHHbi 3HflocnepMa, HecKOJibKo CMeiueH k oHHOMy H3 nojiiocoB ceMeHH, 
co Bcex cTopoH oKpyaceH SHHocnepMOM, 3aponbiuieBMM KopHeM opneHTHpoBaH k pyOnHKy 
(pnc. 3, 1). CeMaaojiH npencTaBjieHbi b bhhc 2 npHMopaHajibHwx 6yropKOB, aneKC no6era 
He ccJiopMHpoBaH. IIpaMaa oceBaa nacTb ninoKoTHJia h 3 apoflbiiueBoro kophh HeMHoro 
BbiTaHyTa. Kjictkh 3apoHbima mcjikhc, to ace c 6ejiKOM h MacjiOM. 3aMeTHbi yjuiHHeHHbie 
npoKaM6HaJibHbie TaacH (pnc. 3, I). 


3aKJiK»HeHHe 

B CTporoM CMbicjie cjiOBa xapaKTepH30BaTb ceMeHHyio Koacypy h ceMeHa y noKpbiTO- 
ceMeHHbix KaK 3K30TecTajibHbie moxcho, jiHuib HMea flOKa3aTejibCTBa Toro, hto chhhctbch- 
Hfaifi HHTeryMeHT ceMa3anaTKa no npoHCxoacneHHio hbjihctch HapyacHbiM HHTeryMeHTOM, a 
3amHTHbiH MexaHHHecKHH cjioh ceMeHHoii Koacypbi aHcJxJiepeHUHpyeTca H3 ero HapyacHofi 
anHflepMbi (Corner, 1976). flna ceMH3aHaTKOB c eflHHCTBeHHMM HHTeryMeHTOM (b nacT- 
hocth, pacnpocTpaHeHHbix b nop. Centianales) Bonpoc ero nponcxoameHna noKa He 
HMeeT oj|H03HawHoro peuieHHa h Ha ceroHHaiiiHHH neHb ocTaeTCa HHCKyccHOHHbiM 
(TaxTaaacaH, 1948, 1964; Bouman, Schier, 1979; Bouman, 1984; UlaMpoB, 1994, h ap.). 
Flo 3toh npHHHHe b CBoefi pa6oTe mm npHnepacHBaeMca TpaaHnHOHHOH TepMHHOJiorHH: y 
bhhob c yHHTerMajibHMMH ceMa3anaTKaMH TpaHctJiopMHpoBaHHyio b npouecce co3peBaHHa 
ceMeHH ceMeHHyio Koacypy cwHTaeM tcctoh (testa), a npoH3BOHHbiH H3 HapyacHOH annuep- 
Mbi cjioh — 3K30TecTajibHbiM (exotestal) (Corner, 1976; Robbrecht, 1988; flaHHJioBa h 
np., 1990, h ap.). 

CeMeHa y bhhob Carlemannia, o6jiaflaiomne npaMbiM neHTpajibHbiM 3apoHbiuieM h 
oOnjibHMM nepHtJiepHHecKHM 3HHocnepMOM, OHHOTHnHbie. Ehhhctbchhmh coxpaHaiomHH 
KJieTOWHyio CTpyKTypy cjioh ccmchhoh Koacypbi, HaHSojiee BepoaTHo, 3K30TecTajibHoro 
npoHcxoacHeHHa. Oh BbinojiHaeT 3amHTHyio MexaHHHecKyio (JjyHKuHio 6jiaronapa cwjibHO 
yranmeHHbiM JiHrHH^HUHpoBaHtibiM oOcuioHKaM. CymecTBeHHMM momciitom b yKpen.ne- 
HHH CeMeHHbIX nOKpOBOB HBJiaeTCH p33BHTHe MOIltHOH BHyTpeHHCH KyTHKyjIbl. OyHKlIHH 
ceMeHHoii Koacypbi ycHJieHa eme h HenpepbiBHOH tojictoh CKyjibnTypnpoBaHHoii HapyacHoii 
KyTHKyjiOH. BHHOBbie pauiHHHa b CTpoeHHH ceMeHHoft Koacypbi y 2 bhhob Carlemannia 
CBOAHTCH JlHUIb K TOJIUlHHe KJieTOHHbIX oOojIOHCK H KyTHKyjl, HHCJiy 3K30TeCT3JIbHblX 
KHeTOK, HX CjjopMe, HaJTHHHIO HJIH OTCyTCTBHIO COHepaCHMOTO, ero J10KaJlH3attHH B KJieTOH- 
hmx nojiocTax, KOHueHTpaitHH pacTHTejibHbix nnrMeHTOB b TKaHax ccmchh. Tlo cpaBHeHHio 
c C. griffithii y C. congesta hhcjio 3K30TecTaJibiibix kjictok Ha noBepxHOCTH ceMeHH 
Sojibiue, KJieTowHbie o6ojiohkh oOmhho Toume, iiojiocth kjictok HecKOJibKo uinpe, a cjioh 
KyTHKyjibi, yKpenjiaiomHe ceMeHHyio Koacypy, Taxace HeMHoro TOJitne. OflHaKO Komieti- 
Tpanna nHraeHTOB b TKaHax ceMeHH C. congesta BbipaaceHa b MeHbineH CTeneHH, hcm y 
C. griffithii. 

CTpyKTypa noBepxHOCTH ceMaH y HCCJienoBaHHbix bhhob Carlemannia HMeeT mhoto 
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o6mero. OrweTAHBaa aHencTocTb CB»3aHa c 3anaaaHHeM HapyacHbix nepHKAHHanbHbix 
CTeHOK b ncmocTH 3K30TecTa.ibHbix KjieTox, (popMy KOTopbix onpeaenaioT 6onee yronmeH- 
Hbie BHyrpeHHHe nepHKAHHanbHbie ctchkh. HaH6onee ocpopMneHHOH, reoMeTpHnecxH 
nojiHrcmajibHOH, rjiyfioxoaneHCTOH CTpyKTypoii xapaxrepmyeTca noBepxHOCTb ccmchh 
C. griffithii; b otjihwhc ot TaKOBOii y C. congesta OHa xoppenHpyeT c MHoroyronbHoii 
cjjopMoii 6o.>iee xpynHbix kactok sx30TecTbi. Tohkhh MHxpopenbecjj ccmchh co3aaeT 
napyamaa xyTHxyna, oaHHaxoBO h 3axoHOMepHO cxynbnTypHpoBaHHaa y o6ohx bhaob. 

CipoeHne 3apoAbiuia h SHAocnepMa y bhaob Carlemannia Taxace cxoaho. 3apoAbiui 
ueHTpaAbHMH, npaMoti, cAa6o ah(£>(£> epeHimpoBaH, oxpyaceH nepHcJjepHHecxHM sHaocnep- 
mom. EAHHOo6pa3He sHAOcnepMa npoaBAaeTca b CTpyKType caocb shack; nepMajibHOH 
tkahh, (JjopMe, b pa3Mepe h pacnoAoxceHHH ee xneTox, xapaxTepe yronmeHHa KjieTonHbix 
o6oAOHeK, KOM6HHaLIHH pe3epBHblX BemeCTB B OTAeAbHblX KJieTKaX. CHAbHOe yTOALUeHHe 
HapyxcHbix nepHKAHHaAbHbix CTeHOK caMoro BHeuiHero caoh SHaocnepMa 3a cneT pe3epB- 
hoh ueAAK)A03bi, AonaCTHaa CTpyKTypa ero HapyxHbix caocb, HaAHHHe 3anacHbix BemeCTB 
6eAKOBoro h AHnHAHoro npoHCxoacAeHHa — obimie ycroHHHBbie npH3HaxH 3peAbix ccmah 
Carlemannia poAOBoro ypoBHa. Rax noxa3aAo HCCAeAOBaHHe, mojkho BbiaBHTb bhaobmc 
pa3AHHHa. Tax, b SHAOcnepMe y C. congesta name BCTpenaioTCa xpynHbie, a Taxace 
xpHCTaAAOnoAo6Hbie 6eAKOBbie uacTHUbi; y C. griffithii b 6oAbiAeH CTeneHH o6pa3yioTca 
6eAKOBO-AHnHAHbie CTpyxTypbi h HMeioTca Apy3ti oxcanaTa xajibUHa. fleTanbHoe H3yneHHe 
3anacaiomHx BemecTB HHTepeCHO b TaxcoHOMHHecxoM acnexTe, b pe3yAbTaTe xoToporo 
MOXCHO flOAyHHTb paa UeHHbIX AOnOAHHTeAbHblX AHarHOCTHMeCKHX npH3H3KOB. 

XapaxTep nnona Carlemannia b uenoM cornacyeTca c HeMHoronHcneHHbiMH AHTepa- 
TypHbiMH AAHHbiMH: 3 to cyxaa, 2-rHe3AHaa, BCxpbiBaiomaaca 2 CTBopxaMH xopo6oqxa 
(Schumann, 1891). fleTanbHOe H3yneHHe aHaTOMHH nepHKapnna noMorno BbiaBHTb CMe- 
UiaHHblH CenTHUHAHO-AOKyAHUHAHblH THn BCKpblBaHHA nAOAa. H3yneHHe 3aBB3H B pa3BH- 
thh eme b 6onbuieH CTeneHH noMoaceT o&baCHHTb oco6chhocth (JjopMHpoBaHHa opH th - 
HOAbHOH CTpyxTypbi KopoSouKH Carlemannia. 

FIpeABapHTeAbHaa oueHxa CTpyxTypbi ccmchh poaa Carlemannia h ceM. Rubiaceae 
6bina conpaaceHa c TpyAHocTaMH H3-3a o6hahb AHTepaTypHbix hctohhhkob no CHCTeMa- 
THxe rpynn poACTBa Rubiaceae h MHoroMHCAeHHbix pa6oT, xacaiomHxca penpoayxTHBHoii 
ccjiepbi abhhoh rpynnbi. JX na aHaAH3a HaMH Hcnarib30BaAHCb b ochobhom o6o6maiomHe 
pa6oTbi. 

OSiahh npHHUHn nocTpoeHHa ccmchh (neHTpanbHbiH npaMoft 3apoAbiui h nepncpepH- 
MecxHii 3HAOcnepM) c 3anacoM OAHHaxoBbix no cocTaBy BemecTB (ahahahoh h 6cakoboh 
npHpoAbi) y nonaBAaiomero HHcna TaxconoB Rubiaceae BnoAHe cornacyeTca c xapaxTepoM 
ceMeHH poaa Carlemannia. Tlo pa3HOo6pa3Hio SHAOcnepMa (roMoreHHbiH h pyMHHHpoBaH- 
Hbiii, BapbHpyiomHH no o&beMy) h cTpoeHHio 3apoAbiuia (mcakhh h xpynHbiii, c HeoAHHa- 
koboh CTeneHbio AH(|)4)epeHUHaLiHH), a Taxace 6oAbiuoMy MoptJJonorHHecxoMy pa3Hoo6pa- 
3hk> nAOAOB ceM. Rubiaceae annaeTca BecbMa o6uihphoh noAHMop4>HOH rpynnoft (Schu¬ 
mann, 1891; Martin, 1946; Corner, 1976; Robbrecht, 1988, h ap.). TaxcoHOMHa ceM. 
Rubiaceae eme oxoHHaTenbHo He pa3pa6oTaHa. 

CTpoeHHe ceMeHHOH xoacypbi b ceM. Rubiaceae HMeeT cxoAHyio h ana ceMaH 
Carlemannia tchachuhio x coxpaHeHHio 3K30TecTaAbHoro cnoa (Netolitzky, 1926; Corner, 
1976; Wunderlich, 1971; Robbrecht, 1988, h ap.), ocTanbHbie BHyrpeHHHe caoh HHTery- 
MeHTa b pa3HOfl CTeneHH obAHTepnpyioTca. Pa3Hoo6pa3He CTpyxTypbi 3K30TecTaAbHbix 
KAeTox b npeaenax ceM. Rubiaceae bcahko, b ochobhom oho xacaeTca xapaxTepa 
yTOAmeHHa h nopncTocTH btophhhbix o6oaomck Hapaay c (})opMOH, pa3MepaMH h 
pacnoAoaceHHeM kactok. PaHee CTpoeHHe kactok 3K30TecTbi yHHTbiBanocb xax oahh h3 
ocHOBonoAaraiomHX npH3HaxoB b xapaxTepHCTHxe TaxcoHOB h pa3pa6oTxe chctcmu ceM. 
Rubiaceae (Bremekamp, 1952, 1966), xoTopaa o6cyacAaeTca, npHHHMaeTca h iimpoxo 
HcnoAb3yeTca ao HacToamero BpeMeHH (TaxTaAacaH, 1987; Robbrecht, 1988). Kax 
noxa3aAH nocAeAyromHe pa3pa6oTKH, npH3Haxn 3K30TecTanbHbix kactok Moryr 6biTb 
AocTaTOMHo BapHa6eAbHbiMH aaace b mcakhx TaxcoHax Rubiaceae (bha, cexuna, poa) h 
tcm 6oaee Ha ypoBHe Tpn6 Hapaay c cymecTByiomHMH MHoroHHcneHHbiMH TaxcoHaMH, 
roMoreHHbiMH no STOMy npH3Haxy (Bremekamp, 1952; Wunderlich, 1971; Robbrecht, 
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1988). CpaBHeHHe noJiyneHHbix hsmh AaHHbix h .THTepaTypHbtx CBeaeHHH noKa3biBaeT, hto 
no xapaxTepy CTpyKTypu 3K30TecTajibHbix kjictok ((JjopMe, pacnoJioaceHHio kjictok, 
\TO.nmeHHK) o6ojioweK) ceMeHHaa Koacypa Carlemannia 6oJiee cxoflHa c TaxoBon y 
npeaCTaBHTejieH noAceMeiiCTBa Urophylloideae ( Urophylleae ) h Rubioideae ( Coccocyp- 
seleae, Schradereae), OTfleJibHbie bhabi KOTopbix Moryr HMeTb ewe h Menxyro nopncTocTb 
■Bremecamp, 1952, 1966). MoWHaa xyTHKyna, oicpyacaiowaa 3K30Tecry, oco6chho xapax- 
TepHa mu noflceM. Rubioideae ( Hedyotideae) (Robbrecht, 1988). 

TaKHM o6pa30M, b paMKax ceM. Rubiaceae mm HaxoflHM Bee xapaxTepHbie HepTM 
CTpyKTypHOH cneuHajiH3auHH ceMeHH Carlemannia, HecMOTpa Ha to hto rioxa HeT 
bo3mo}khocth yxa3aTb Ha ero TOHHyio CTpyKTypHyio MOflejib. YHHTMBaa Bee Bbiwecica3aH- 
Hoe, moxcho yTBepxcnaTb, hto hct ocHOBaHHH OTpnuaTb 6jiH3xoe poflCTBo po«a Carleman¬ 
nia h ceM. Rubiaceae no crpyKType ccmchh. 

BbIBOAbI 

1. Flo MoptfcojiorHH njioaa h ceMeHH bham Carlemannia (C. congesta, C. griffithii) 
HMeiOT 6oiibiiioe cxoactbo. 

2. EflHHoo6pa3He nnofla BbipaacaeTca b (JjopMHpoBaH hh cyxofi, 2-me3AHOH, MHoroce- 
mhhhoh, BCxpbiBaiomeHca 2 cTBopxaMH kopo6ohkh. Ee oco6eHHOCTbio aBXiaeTca CMeuiaH- 
HMH (cenTHUHflHO-AOKyAHUHAHblH) THn BCKpblB3HHa, MCXaHH3M KOTOpOTO TeCHO CBH33H C 
aHaTOMHHecKOH opraHH3auHeH CTpyxTypbi nepHKapnna. 

3. Ehhmctbo CTpyKrypbi ceMeHH xapaxTepH3yeTca kom njiexcoM poaobmx npH3HaxoB: 

ceMeHa c ueHTparibHbiM h npaMMM mcakhm 3apoAMUieM, o6HAbHbiM nepHcJjepHnecKHM 
BHAOcnepMOM c 3anacoM 6cakob h ahhhaob, c 1-cjiohhoh 3K3oTecTaribHOH ceMeHHoii 
KOacypOH, COCTOameH H3 KpynHbIX KJieTOK C yTQAIUeHHbIMH JlHrHHCjjHltHpOBaHHblMH 
oCoJIOHKaMH, C TOACTMMH KyTHKyjiaMH - HapyJKHOH H BHyTpeHHeii. 

4. Flo CTpyKType ceMeHH HeT ochob3hhh oTpnuaTb poACTBO poAa Carlemannia h ceM. 
Rubiaceae. 

Pa6oTa BbinoAHeHa npn noAAepacice Pocchhckoto tponaa (JjyHAaMeHTajibHbix Hccjieao- 
BaHHH (npoeKT N» 93-04-20050) h MeacAyHapoaHoro HayHHoro (JjoHAa Hac. Copoca (rpaHT 
Ns 25000). 
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SUMMARY 

Structure of the mature Carlemannia seeds has been studied with the help of the light and 
scanning electron microscopes. The seed coat of the Carlemannia species (C. congesta and 
C. griffithii ) consists of only exsotestal cells with lignified and thickened walls. The rest layers of 
integument are completely destroyed. In the mature seeds the exsotestal layer is strengthened by the 
outer and inner cuticles. The seed structure unity of the Carlemannia species is further characterized 
by the straight central small embryo and rich peripheral endosperm with the store of proteins and 
lipids. In terms of the fruit morphology, the Carlemannia species also exhibit a great similarity: the 
fruit is invariably a dry, two-locular, polyspermous, dehiscent two-valvate capsule. Its characteristic 
feature is a compound (mixed) septico-loculicidal type of dehiscence, the mechanism of which is 
closely connected with the anatomical organisation of the pericarp structure. The external seed 
morphology, structure of the embryo and endosperm, the peculiarities of the exotestal cell structure, 
including the macro- and micromorphology of the surface, fruit structure all belong to the constant 
patterns of the genus and species. An attempt has been made to evaluate the seed structure and 
relationship of the Rubiaceae and Carlemanniaceae. 
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SPECIES COMPOSITION OF THE PLANKTONIC AND SEA-ICE ALGAE IN 

THE CHUKCHI SEA AND LAVRENTIYA BAY (BERING SEA, AUGUST 1991) 

P. M. rOTOPEB, K). E. OKOflOflKOB. BHflOBOfl COCTAB IUlAHKTOHHblX H JIEIIOBblX BOflOPOCJIEfl B 
MyKOTCKOM MOPE H 3AJ1HBE J1ABPEHTHB BEPHHrOBA MOPfl B ABryCTE 1991 r. 

Seven phytoplankton samples and one sample of sea-ice algae were collected in the Chukchi Sea and 
-avrentiya Bay, the northern Bering Sea, in August 1991. The list of taxa includes 148 diatoms, 15 dinoflagel- 
-ites, 2 chrysophyceans, 1 chlorophycean and 1 species of uncertain taxonomic position. Twelve freshwater and 
freshwater-brackish-water species are included. Seasonal occurrence of planktonic and sea-ice algae in the 
Chukchi Sea is discussed. 


At present, the problem of biodiversity of Arctic biota attracts more attention, 
compared to previous decades. Some Arctic regions influenced by the warmer currents 
originated from ths Atlantic and Pacific have rich marine flora and fauna. The number 
of phytoplankton species in the Chukchi Sea is comparable to that in the Bering Sea and 
much more than in waters of the Laptev and Beaufort seas, and the Arctic! Basin. 

Species composition of the phytoplankton and sea-ice algae in the Chukchi Sea has 
been studied for over 100 years (Cleve, 1883; Mann, 1925; Phifer, 1934; IIInpuiOB, 1936, 
1937; KHceneB, 1937; Bursa, 1963; Meguro et al„ 1966, 1967; Horner, 1976, 1977, 1984; 
Horner, Alexander, 1972; Saito, 1974; Saito, Taniguchi, 1978; IIoflHKOBa, 1982; PbnuoB 
Hup., 1984; OKOJIOflKOB, 1986, 1987a— b, 1989, 1990; Okolodkov, 1987, 1992). The aim 
of the present paper is to list the phytoplankton species from the western Chukchi Sea 
and to determine its seasonal condition. 


Material and methods 

. The material for the present study was collected by R. M. Gogorev in the expedition 
A-64 of the Arctic and Antarctic Research Institute, on board the research vessel (RV) 
«Georgiy Maksimov» in the Chukchi Sea and Lavrentiya Bay, northern Bering Sea, 
August 9—16, 1991. Seven phytoplankton samples were taken at seven stations with a 
37 cm diameter plankton-net, having a mesh size of 70 pm; net hauls were from the 
bottom to the surface (see figure). Temperature and salinity ranges and the geographical 
co-ordinates of the plankton stations are given in tab. 1. One sample of sea-ice algae was 
collected from first-year drifting ice, most likely, of local origin, at St. 6 near Wrangel 
Island. A piece of ice was detached from the lower part of ice-floe, placed in a plastic 
container and allowed to melt at room temperature. All samples were fixed with neutralised 
40 % formaldehyde solution for a final concentration of 2 %. Both water mounts and 
permanent slides were examined in the laboratory. Permanent slides were prepared by 
boiling the samples with concentrated sulphuric. acid and mounting the frustules in 
Eljashev’s medium having a refractive index of 1.66—1.68 (DflbaiueB, 1957). Detailed 
information on the optics employed was published elsewhere (Okojio,hkob, 1989). In 
addition, an Apochromat HI 100/1.32 objective (Carl Zeiss, Jena) was used. The species 
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Location of plankton and ice stations taken by RV 
«Georgiy Maksimov* in the Chukchi and Bering seas, 
August 1991. 

Plankton stations (1, 2, 4, 8—10) are shown by filled circles, 
plankton and ice station (6) by half-filled circle. 


was considered dominant, if its portion was 
more than 10 % of the total number of cells 
in the sample. Numerous literature was used 
to identify the algae (Cupp, 1943; flimoMO- 
bwh aHanH3, 1949, 1950; KnceneB, 1950; 
Brunei, 1962; Poulin, Cardinal, 1982a, b, 
1983; Cardinal et al„ 1984, 1986; Poulin et 
al., 1984; B6rard-Therriault et al., 1986, 
1987; Krammer, Lange-Bertalot, 1986, 
1988; MaicapoBa, 1988; Hasle, Lange, 1989; 
Medlin, Hasle, 1990; Poulin, 1990; Polar 
marine diatoms, 1990; Crawford et al„ 
1994). 


Results and discussion 

A total of 167 species was recorded (tab. 2). The list comprises 148 diatoms 
(103 pennate and 45 centric diatoms), 15 dinoflagellates, 2 chrysophyceans, 1 chlorop- 
hycean and 1 species of uncertain taxonomic position. 

The data obtained allow us to draw some conclusions with regard to the seasonal 
occurrence of some species. The seasonal characteristics of the planktonic algae in the 
Chukchi Sea (UlnpuiOB, 1936, 1937; Okojiojjkob, 1987a, b) and the species composition 
of the sea-ice flora developing on the lower surface of the first-year drifting ice 
(Oico.rioflKOB, 1990; Okolodkov, 1992) were established and confirmed previously. Species 
succession in the study area was also investigated by K. Saito and A. Taniguchi (1978). 

At St. 6, both the ice and net samples contained typical sea-ice algae characteristic of 
the lower ice surface in March—April in the Chukchi and all Siberian seas. The species 
composition at Sts. 1, 4 and 8 characterises the late spring — early summer. The spring 
species Chaetoceros socialis and C. furcellatus, the spring-summer species Thalassiosira 


TABLE 1 


Temperature and salinity ranges at plankton stations in the Chukchi Sea and Lavrentiya Bay, 

the Bering sea, August 1991 


Station 

number 

Location 

Depth, 

m 

Date 

Temperature range, 

•c 

Salinity range, 

%o 

1 N 

W 

1 

67*39' 

173*01' 

47 

9 IX 

Not measured 

31.5-33.0 

2 

.68*20' 

173*11' 

50 

9 IX 

-0.58-6.32 

31.5-32.12 

4 

69*46' 

175*46' 

58 

9 IX 

-0.54-5.61 

31.4-33.32 

6 

70*36' 

177*01' 

51 

10 IX 

Not measured 

Not measured 

8 

67*46' 

172*23' 

47 

14 IX 

-0.41-6.36 

31.13-32.61 

9 

66*10' 

169*50' 

18 

15 IX 

5.65-7.60 

29.41-31.67 

10 

! 65*36' 

171*00' 

11 

16 IX 

6.76-7.36 

31.29-31.87 
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TABLE 2 


List of planktonic and sea-ice algae found in the Chukchi Sea and Lavrentiya Bay, 
the Bering Sea, in August 1991 


Station numbers 


Station numbers 


Dinoflagellata 

Ceratium arcticum (Ehr.) CL 1, ; 

C.fusus (Ehr.) Duj. 8 

C. lineatum (Ehr.) Cl. 10 

C. pentagonum Gour. 9, i 

Dinophysis norvegica Clap, et 4 

Lachm. 

D. rotundata Clap, et Lachm. 10 

Heterocapsa triquetra (Ehr.) 10 

Stein 

Peridiniella catenata (Lev.) Ba- 1 

lech 

Prorocentrum micans Ehr. 4 

Protoperidinium cf brevipes 6i 

(Pauls.) Balech 

P depressum (Bail.) Balech 1, 

P. leonis (Pav.) Balech 10 

P. pallidum (Ostf.) Baiech 2, 

P. pellucidum Bergh 2, 

Scrippsiella trochoidea (Stein) 1, 

Loeblich 111 

Chrysophyta 

Dinobryon balticum (Schiitt) 1, 

Lemm 10 

b. petiolatum Willen 6i 

Bacillariophyta 

Centrophyceae 
Attheya septentrionalis (Oestr.) 6i, 

Crawford 

"Aulacosira granulala (Ehr.) 4, 

Sim. 

**A. italica (Ehr.) Sim. var. 4 

italica 

A. italica var. subarctica 4 

O. MulL 

Bacterosira fragilis Gran 2, 

Chaetoceros atlanticus CL 6, 

C. borealis BaiL 10 

C. compressus Laud. 1, 

9, 

C. concavicomis Mangin 1, 

10 

C. convolutus Castr. 1, 

C. curvisetus CL 9 

C. debilis CL 2* 

C. decipiens CL 1, 

C.diadema (Ehr.) Gran var. r 11a- 1, 
dema 9* 

C. diadema var. pulchra Axentjev 9 
C. didymus Ehr. 8 

C. furcellactus BaiL 1, 

8 * 

C. laciniosus Schiitt 1, 


1 , 2 *, 6 , 8-10 
8 
10 

9, 10 
4 


1, 2, 10 
10 

2, 10 
2, 9, 10 
1, 10 


L 2, 4, 6, 8, 

10 

6i 


2, 4, 6, 6i, 9 
6, 9, 10 
10 

1, 2, 4*, 6, 8, 
9, 10* 

1, 2, 4, 6, 8- 
10 

1, 8-10 
9 

2*, 9, 10* 

1, 4, 6, 8-10 
1, 2, 4, 6, 8, 
9*, 10* 


Chaetoceros mitra (BaiL) CL 
C. radicans Schiitt 
C. simplex Ostf. 

C. socialis Laud. 

C. teres CL 

C. willei Gran 

Coscinodiscus asteromphalus Ehr. 

var. asteromphalus 
C. asteromphalus var. subbuliens 
(Jorg.) A.Cl. 

C. concinnus W. Sm. 

C. cf. curvatulus Grun 
C. marginatus Ehr. 

C. oculus-iridis Ehr. 

Detonula confervacea (CL) Gran 
Eucampia zodiacus Ehr. var. recta 
1. Kiss. 

Leptocylindrus danicus CL 

Melosira arctica (Ehr.) Dickie 
Odontella aurita (Lyngb.) Ag. 

Porosira glacialis (Grun.) Jorg. 

Proboscia alata (Bright) 
Sundstrom 

Rhizpsolenia borealis Sundstrom 
R. hebetata (BaiL) Gran f. hebeta- 
ta 

R. hebetata f. semispina (Hensen) 
Gran 

R. setigera Bright 
Thalassiosira anguste-lineata 
(A.S.) G. Fryx. et Hasle 
T. antarctica Comb. 

T. eccentrica (Ehr.) CL 
T. gravida CL 

T. hyperborea (Grun.) Hasle var. 

hyperborea 
T. nordenskioeldii Cl. 


I, 2, 4, 6i, 

8*, 9, 10 

II, 4, 8, 9, 10* 


T. oestrupii (Ostf.) Hasle var. 
oestrupii 

T. pacifica Gran 

Pennatophyceae 
Achnanthes lanceolata (Breb.) 
Grun 

A. taeniata Grun 
Amphora abludens Sim 


8-10 
6, 10 
6i 

1*, 2*, 4, 

6*, 6i, 8*, 9 
1, 2, 4, 6, 
8-10 
10 

1, 2, 4, 6, 
8-10 
1, 4, 9 

1, 4, 6, 8 
l, 4, 6, 9, 10 
4, 8 

1, 4, 6, 8-10 
1, 4, 6* 

9 

1*, 2*, 4*, 

8, 9, 10* 

6, 6i 

1, 4, 6, 6i, 

9, 10 

1, 4, 6, 6i, 
8-10 
1, 2, 4, 8, 

9, 10* 

1, 4 
9 

1, 2, 4, 6, 
8-10 
4, 8-10 
8-10 

1, 2, 4, 6*, 
6L, 8-10 
1, 8, 9 
1, 6, 9 
6, 6i 

1*, 2*, 4*, 

6*, 6i, 8*, 

9*, 10 
4, 6, 6t 9, 

; 10 

4, 9, 10 


1, 4, 6*, 6i, 
8, 10 
10 
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TABLE 2 ( continuation) 


Taxon 

Station numbers 

Taxon 

Station numbers 

Amphora acutiscula Kutz 

i 

10 

Licmophora sp. 

10 

A. angusta Greg. var. angusta 

9, 10 

Navicula algida Grua 

6i 

A. angusta var. ventricosa Greg 

9 

N. directa (W. Sm) Rails var. 

4, 6, 6i, 9, 

A. coffeaeformis Ag 

9 1 

directa 

10 

**A. copulata (Kiitz) Schoe- 

9, 10 

N. directa var. javanica CL 

10 

mann et Archibald 


N. duerrenbergiana Hust 

10 

A. laevis Greg var. minuta Cl 

9 

N.jbrcipata Grev. var. densestria- 

6, 8-10 

A. cf. lineolata Ehr. 

9 

ta A. S. 


Cocconeis costata Greg 

9, 10 

N. gelida Grua var. radissonii 

6 

C. schmidtii (I. Kiss.) Sheshuk 

10 

PouL et Card. 


Craspedopleura kryophila (CL) |6, 6i J 

N. glacialis (CL) Grua var. gla- 

6i 

PouL 


cialis 


Cylindrotheca closterium (Ehr.) 

1, 2*, 4, 6, 

N. glacialis var. hudsonii PouL ' 6i 

Reimann et Lewin 

6i, 8-10 

et Card. 


**Diatoma tenuis Ag var tenuis 

10 

N. imperfecta CL ! 

1, 6, 6i 

Diploneis litoralis (Donk.) CL 

6, 6i 

N. impexa Hust. ! 

6, 6i 

var. arctica CL 


N. kariana Grua var. kariana 

6i 

D. litoralis var clathrata i 

4, 6, 6i 

N. kariana var. detersa Grua ! 

6i 

(Oestr.) CL 


N. kryokonites CL var. kryokoni- 1 

6i 

D. oestrupii Hust. 

6, 6i 

tes I 


D. smithii (Breb.) CL 

10 

N. kryokonites var. subprotracta \ 

6i 

Donkinia carinata (Donk.) Ralfs 

10 

CL ; 


Entomoneis gigantea (G run.) 

6, 6i 

N. lanceolata (Ag) Ehr. j 

10 

PouL et Card, var septentriona- 


N. obtusa CL I 

1, 6, 6L 8 

lis (Gran.) PouL et Card. 


N. oestrupioides Hust 

6 

E. kjellmanii (CL) PouL et 

6, 6i 

N. pelagic a CL 1 

1, 6, 6i 

Card. var. kjellmanii 


N. cf. peregrina (Ehr.) Kutz : 

6i, 9 

E. kjellmanii var. subtilis 

6i 

N. salinarum Grua j 

9, 10 

(Gran.) PouL et Card. 


N. septentrionalis (Grua) Gran | 

1, 4, 6, 6L 

E. kryophila (CL) Okol. 

6i 

I 

8, 10 

E. paludosa (W. Sm) Reim. 

6, 6i, 10 

N. sibirica (Grua) CL 

6i 

var. hyperborea (Gran.) PouL 


**N. slesvicensis Grua 

I 1 - 4 

et Caid. 


N. subinflata Grua 

6i 

Epithemia turgida (Ehr.) Kutz 

6 

N. superba CL var. superba 

6 

**E. zebra (Ehr.) Kiitz var. sa- 

6 

N. superba var. crassa (Oestr.) 

6, 6i 

xonica (Kiitz) Gran. 


Gran 

1 

**Fragilariafamelica (Kutz) 

10 

N. superba var. elliptica CL 

! 6i 

Lange-Bertalot 


N. transitans CL var. transitans 

4, 6, 6i, 9 

F. fasciculata (Ag) Lange-Berta¬ 

10 

N. transitans var. derasa 

! 4, 6*, 6L 10 

lot 


(Grua) CL 


Fragilariopsis cylindrus (Gran.) 

1, 2, 4, 6, 

N. transitans var. derasa f. minu¬ 

! 9 

Krieger 

6L 8-10 

ta CL 


F. oceanica (CL) Hasle 

1, 2, 4, 6*. 

N. transitans var. incudiformis 

6i 


6i*, 8-10 

(Grua) CL 


Gomphonema parvulum Kiitz 

8 

N. trigonocephala CL var. trigono- 

4, 6, 6i 

Gymsigma concilians (CL) OkoL 

6i 

cephala 


G. fasciola Ehr. var. sulcata 

10 

N. trigonocephala var. depressa 

6, 6i 

(Grua) CL 


Oestr. 


G. hudsonii PouL et Card. 

6i 

N. valida CL et Grua var. vali- 

6, 6i 

G. tenuissimum (W. Sm.) Griff. 

1, 6i 

da 


et Henfrey var. hyperborea 


N. valida var. minuta CL 

1, 6 

(Gran.) CL 


N. vanhoeffenii Grua 

1. 6 

**Hantzschia amphioxys (Ehr.) 

1 

Nitzschia angularis W. Sm. 

2, 6i, 9, 10 

Grua 


N. arctica CL 

1, 6, 6L 8 

Haslea crucigera (W. Sm) Sim. 

10 

N. brebissonii W. Sm var. borea¬ 

j 2, 6, 6i, 10 

H. crucigeroides (Hust) Sim. 

6i 

lis (Gran.) CL 


H. kjellmanii (CL) Sim. 

6, 6i 

N. distans Greg var. erratica CL 

16, 6i 
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TABLE 2 (continuation) 


.Taxon 

Station 

numbers 

Taxon 

Station 

numbers 

Nitzschia frigida Grun. 

1, 2, 4, 

Pleumsigma stuxbergii Cl. et 

1 , 6 , 6 i 

1 

6 *, 6 i*, 8 , 

Grun. var. stuxbergii 



10 

P. stuxbergii var. rhomboides CL i 

6 , 6 i 

N. gelida Cl. et'Grun. 

6 , 6 i 

Pseudogomphonema arcticum 

4 

**N. hungarica Grun. 

6 

Grun 


N. hybrida Grun. 

6 , 8 1 

P. gmenlandicum Oestr. 

6 i 

N. laevissima Gran. 

6 , 6 i, 10 

P. septentrionale Oestr. var. sep- 

1, 4, 6 , 6 i 

.V. lanceolata W. Sm. var. pygmaea 

6 i, 10 

tentrionale 


CL 


P. septentrionale var. angustatum 

1 , 6, 6 i 

N. longissima (Breb.) Rails 

6 , 9, 10 

Oestr. 


N. polaris (Grun.) Gran. 

4, 6 *, 6 i* 

Pseudonitzschia seriata (CL) 

4, 6 , 6 i, 8 - 

N. scabra CL 

6 , 6 i 

H. Perag in H. et M. Perag 

10 

N. wankaremae CL 

6 i 

Rhabdonema arcuatum (Lyngb.) 

4 

"Pinnularia leptosoma (Grun.) CL 

10 

Kiitz. 


var. leptosoma f. robusta Schirschov 


Rhoicosphenia curvata (Kiitz.) 

9 

P. polaris Heiden 

6 i 

Grun 


P. quadratarea (A. S.) Cl. var. qu- 

6 , 9 

Staumneis pellucida CL var. cu- 

6 i 

adratarea 


neata Oestr. 


P. quadratarea var. bicontracta 

6 , 6 i 

S. radissonii PouL et Card. 

6 , 6 i 

(Oestr.) Heiden 


S. spicula Hickie 

6 

P. quadratarea var. capitata Heiden 

6 , 6 i 

Stenoneis inconspicua Greg var. 

6 , 6 i 

P quadratarea var. constricta 

6 L 10 

baculus (CL) CL 


(Oestr.) Heiden 


S. obtuserostrata (Husl) PouL 

6 i 

P. quadratarea var. constricta f. in- 

6 i 

Synedra hyperborea Gran. 

6 i 

terrupta Heiden 


S. kamtschatica Grun var. fin- 

10 

P quadratarea vaT. densestriata CL 

6 

marchica Grun 


P. quadratarea var. dubia Heiden 

6 , 6 i 

S. tabulata (Ag) Kiitz. 

10 

P. quadratarea var. leptostauron 

8-10 

**Tabellariafenestrata (Lyngb) 

4 

(Grun.) Cl. 


Kiitz. 


P. quadratarea var. maxima 

6 i 

Thalassionema nitzschioides 

2, 4, 6 , 6 i, 

(Oestr.) Boyer 


Gran 

8-10 

P. quadratarea var. minor (Oestr.) 

6 , 6 i 

Thalassiothrix longissima CL et 

4, 10 

Heiden 


Grun 


P. quadratarea var. subglabra 

6 



(Oestr.) PouL et Card. 


Chlorophyta 


P semiinflata (Oestr.) Gran 

6 i 

Pyramimonas sp. 

6 i 

**P. viridis (Nitzsch) Ehr. 

1 

Uncertain division 


Pleumsigma clevei Grun. 

P. delicatulum W. Sm. 

6 

10 

Ebria tripartita (Schum.) Lemin 

9, 10 

P praelongum CL 

10 




Note. * Station where a species or variety was dominant; ** freshwater or frcshwater-brackishwater species; 
61 — sample of sea-ice algae from St 6 . 

nordenskioeldii, the summer species Chaetoceros debilis and LeptocyUndrus danicus and 
the nearly always frequent planktonic-benthic Cylindrotheca closteriutn dominated. 

Sts. 9 and 10 demonstrate an advanced stage of developing the seasonal phenomena. 
Typically summer species Chaetoceros diadema var. diadema, C. laciniosus and Lepto- 
cylindrus danicus predominated. The difference between these stations was in other 
dominant species. Thalassiosira nordenskioeldii prevailed at St. 9, the summer species 
Chaetoceros compressus and C. debilis as well as the summer-autumn species Proboscia 
alata were predominating at St. 10. Exactly Sts. 9 and 10 were carried out in the areas 
with the warmest water (tab. 1). On the whole, the data on the species composition and 
the dominant forms support the previously established regularity of the seasonal 
phenomena in the Chukchi Sea where the seasonal development of phytoplankton in the 
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northern and western areas is delayed compared to the southern and eastern parts. This 
seasonal development is associated with the Pacific Current and the ice regime. 

The phytoplankton is primarily represented by marine and brackish-water-marine species. 
However, 12 freshwater and freshwater-brackish-water diatoms were found at Sts. 1, 4, 6, 9 
and 10 (species marked with two asterisks in tab. 2), none of which occurred in large numbers. 
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PE3I0ME 


B aBrycTe 1991 r. b MyxoTCKOM Mope h b 3 auHBe JlaBpeHTHH (cesepHasi HacTb BepHHroBa Mops) 
6 buio OToSpaHo 7 npo 6 4 >HTonjiaHKTOHa h acaobux BoaopocneH. CnncoK HaRgeHHbix TaxcoHOB 
BKJTKmaeT b ce 6 a 148 bhaob anaToMOBbix, 15 AHHocJjjiaremiaT, 2 Bitaa 30 ji 0 THCTbix, 1 bha 3 &neHbix 
BOflOpOCJieH ft I BHA C HeaCHbIM TaKCOHOMHHeCKHM nOAOXeHHeM, cpeAH HHX 12 npeCHOBOAHblX H 
npeCHOBOAHQ-cojTOHOBaTOBOAHbix bhaob. 06 cyamaeTCH ce 30 HHaa npHypoHeHHOCTb rmaHKTOHHbix h 
AeaoBbix BOAopocrievi b Hykotckom Mope, onpeaeAeHO ce 30 HHoe cocroaHHe cpHToruiaHKTOHa Ha 
KajKAofi craHuHH. B ueiiOM, connacHO aahhbim no BHAOBOMy cocraBy h AOMHHHpyrouxHM bhasm, 
noATBepxAaeTca paHee ycraHoaneHHaa 3 aKOHOMepHOCTb ce 30 HHbix aaneHHH b HyxoTCKOM Mope: 
ce 30 HHoe pa 3 BHTHe c^HToruiamcTOHa b ceBepHwx h 3 anaAHbix paiioHax Mopa 3 ana 3 AWBaeT no 
CpaBHeHHK) C TAKOBblM B erO KDKHblX H BOCTOHHbIX HaCTHX. FIpeanOAaraeTCH, HTO Ce 30 HHOe p 33 BHTHe 
CBa 3 aHo c THxooxeaHCKHM TeqeHHeM h acaobum pexHMOM. 


YAK 581 . 331.2 : 582 . 632.2 : 551 . 782 . 1 ( 476 ) 
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MOPOOJIOrHH nbUIbUbl POflA FAGVS ( FAGACEAE ) 

H3 HHXHEMHOUEHOBblX OTJIOXEHHfl EEJIOPYCCHH 

T. B. RYLOV A. MORPHOLOGY OF THE GENUS FAGUS ( FAGACEAE) POLLEN FROM THE LOWER MIOCENE 

DEPOSITS OF BYELORUSSIA 

Ha ochobhhhh aamihix cbctoboh h SJieKTpoHHOH MHKpocxonHH npHBeaeHO onncaHHe 5 BHAOB poaa Fagus 
H3 HHXHeMHOiieHOBbix oTAOixeHHH EenopyccHH. 

rianHHOAorHHecKHe HccjieflOBaHHH HHXHeMHoueHOBbix 6ypbix ymeA Ha TeppHTOpHH 
EeAopyccHH CBHaeTenbCTByioT o 3HaHHTe;ibHOM pa3HOo6pa3HH cymecTBOBaBiueft b to 
B peMa (JwiopM. JUraa HHXitero MHoueHa xapaxTepHO rocnoacTBO noxpMTOceMeHHbix paCTe- 
HHH, CHCTeMATHHeCKHH COCTaB KOTOpbIX Hpe3BbIHaHHO pa3HOo6pa3eH. B CIIOpOBO-nbUIb- 
ueBbix cnexTpax OHeHb bmcoko coaepacaHHe nbuimbi Ericaceae, Poaceae, Cyrillaceae- 
pollenites exactus (R. Potoni6) R. Potonie, Rosaceae. HacTO BCTpenaioTca nmibueBbie 
3epHa Quercus, Castanea, Fagus, Araliaceae, Cornaceae, Ulmus, Arceuthobium, Itea, 
Ilex, Nyssa, Betula, Alnus, peace — Celtis, Myrica, Engelhardia, Platycarya, Oleaceae, 
Symplocos, Liquidambar, cahhhhho — Magnolia, Myrtaceae, Sterculiaceae, Rutaceae, 
Sapotaceae h ap. XapaxTepHa nbuibua Arecaceae, b tom HHcne Monocolpopollenites 
parareolatus Krutzsch, M. tranquillus (R. Potoni6) Thomson et Pflug, Miricipites micro- 
caryophaeus (R. Potonie) Slodkowska, Trocilpopollenites liblarensis (Thomson) Thom¬ 
son et Pflug, Tricolporopollenites cingulum subsp. oviformis (R. Potonid) Pflug et 
Thomson, T. cingulum subsp. pusillum (R. Potonid) Pflug et Thomson, Quercoidites 
henricii (R. Potonie) R. Potonie, Thomson et Thierg. h ap. XBoitHbie npeacTaBJieHbi 
nbUibuoH Pinus, peace — Taxodiaceae ( Taxodium, Glyptostrobus, Sequoia, Cryptomeria 
h ap.), Cupressaceae, Taxaceae, Podocarpus, cahhhhho BCTpeneHa nurtbua Tsuga, Picea, 
Keteleeria, Abies, Cedrus. B cocTaBe nbuibiihi noKpbiTOceMeHHbix ApeBecHbix nopoa 
cymecTBeHHyro ponb HrpaeT nbuibua ceM. Fagaceae. 

3aaana aahhoh pa6orbi — hccacaobahH e HCKonaeMoft nbuibitbi poaa Fagus H3 paHHeMHo- 
ueHOBbix OTJioaceHHH EenopyccHH. Bo3pacT 3 thx omoaceHHH, npeaqje othocHmmx k cpeaHeMy 
MHOueHy (PbtnoBa, 1988), ycraHOBneH Ha ochobahhh aaHHbix hoboio onopHoro 6ypeHH« 1993 r. 
B pe3yabTaTe npoBeaeHHbix nanHtKxnontHecKHx HccaeaoBaHHH BbiaaneHa HenocpeacTBeHHaa 
cbsi 3b aaHHoro KOMtineicca, KOppenHpyiomero c (pa30H Monocolpopollenites parareolatus b 
rioabine (Ziembinska-Tworzydto, Wazyfiska, 1981), c nocsAHeoiiHroueHOBbiM nepe3 norpaHHH- 
Hbifi Meacay hhmh KOMruiexc, orpaxaioutHH noxoaoaaHHe Ha py6eace oanroueHa—MHoueHa, 
cooTBeTCTBytoutHH, no HaineMy mhchhio, <J)a3e Alnipollenites verus b floAbiiie. 
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MaTepwaji h MeTonHKa 


H3yMeHO okojio 100 HCKonaeMbix nbuibueBbix 3epeH poaa Fagus H3 HHXHeMHOueHOBbix 
OypoyrojibHbix otjioxcchhh (28 o6pa3uoB), BCKpbiTbix ckb. 13 y a. CMOJiapKa Eepe30B- 
CKoro p-Ha BpecTCKOH o&n. HccjieaoBaHHa npoBoainiH c npHMeHCHHCM CBeTOBoro mhk- 
poCKOna Ergoval (CM) npn yBCJiHMCHHH x400, xlOOO h MHKpo4>OTOHacaaKH, a Taxxe 
cxaHHpyiomero sjieKTpOHHoro MHKpocxona JSM-35C (C3M). HcxonaeMbie nbuibueBbie 
3epHa cpaBHHBajiH c nbuibuofi 10 coBpeMeHHbix bhaob Fagus,- HMeiounixca b TepOapHH 
BoTaHHHeCKoro HHCTHTyra hm. B. Jl. KoMapOBa PAH h Taxxe H3yqeHHbix h3mh b CM h 
C3M. ,Hna HccjieaoBaHHa b CM Kaamoe nbuibueBoe 3epHO h3Bjick3jih h3 cmcch nbuibueBbix 
3epeH b rjiHuepHHe h noMemajiH Ha omejibHoe npeflMeTHoe ctckjio b Kaiuiio niHuepHHa 
non noKpoBHoe CTemio. Ilocjie hco6xohhmmx H3MepeHHii h (|)OTorpa(|)HpoBaHH9 b CM 
noicpOBHoe CTexjio CHHMajiH, nbuibueBoe 3epHO H3BJieKajiH H3 niHuepHHa, OTMbiBajiH h 
BbicyuiHBajTH cnHpTOM, a 3aTeM noMemajiH Ha KycoqeK flBycTOpOHHefi kjichkoh JieHTbi, 
npHKJieeHHbiH k CTOJiHKy h npeflBapHTejibHO HanbuieHHbiii 30jiotom Ha ycTaHOBKe JFC. 
flajiee ctojihk c o6t>cktom BHOBb HanbuiajiH 3ojiotom h npOH3BOflHJiH (JjoTOCbeMKy b C3M. 
TaKHM o6pa30M, Ha Ta6ji. I, II npeacTaBjieHbi (|)OTOrpa(|)HH nbuibueBoro 3epHa, yKa3aHHOro 
b xanecTBe rojiOTHna, caejiaHHbie c noMOiubio CM h C3M. 


Pe 3 yjibTaTM h hx o 6 cy*aeHHe 

ribi^bua Fagus BCTpenajiacb nocrosHHO bo Bcex 28 npoaH3JiH3HpoB3HHbix o6pa3uax, 

XOT9 KOJIHHeCTBO ee 6bIJ10 H6BCJ1HKO — OKOJIO 5 - 8 3K3. CpeflH 300 - 350 nbuibueBbix 

3epeH apeBecHbix h TpaBaHHCTbix pacienHH, noncHHTSHHbix b npenapaTe. 

npH H3yneHHH MoptJjojiorHqecKHx ocoOeHHocTeH CTpoeHHa nbuibueBbix 3epeH npea- 
CTaBHTejieH pa3JiHHHbix BHflOB Fagus oSHapyxeHO, hto ohh pa3JiHHatoTca no uejiOMy pajiy 
npH3H3KOB — cfjopMe, oHcpTaHHio, pa3Mepy, juiHHe 6opo3ji, 4>opMe opbi h ee pa3MepaM, 
r.iyOHHe norpy>KeHH9 opbi, no tojiiuhhc 3K3hhm h coothouichhio TojiuiHHbi TeKTyMa h 
ctojiShkobopo cjioa, nOBeaeHHio 3K3hhm y Kpaa BbixonHOro OTBepcTHa (b oOnaCTH opbi), 
a TaKxe yjibTpacTpyKTypofi nOBepXHOCTH 3K3HHbi. riocJieflHHH npH3H3K aBjiaeTCa o/jhhm 
H3 HanOoJiee BaxHbix, ho ero yaaeTca pacCMOTpeTb TOjibKO b xoae HccJieaOBaHHH c 
npHMeHeHHeM C3M. 

B pe3yjibTaTe BbiaBJieHO HecKOJibKO HCKonaeMbix bhuob Fagus, KOTopwe, BepoaTHee 
Bcero, aBJiaioTca BMMepuiHMH, TaK KaK hmciot cymecTBeHHbie otjihhhs, He no3BOJiaiomHe 
HaeHTH(f)HUHpOBaTb HX C KaKHM-JlH6o COBpeMCHHblM BHflOM (KynpHaHOBa, 1965, 1972; 
Hanks, Fairbrothers, 1976; Praglowski, 1982; Benthem et al., 1984; Gortemaker, 1986, 
h up.). 


OnncaHHe HCKonaeMofi nujibubi poaa Fagus 

Fagus cf. tenella Pan. 

(t36ji. I, 1,2, 10, 11) 

Fagus cf. tenella Pan.: AHaHOBa, 1974 ; 159, Ta6ji. XXV, 5, 6. 

nbuibueBbie 3epHa Tpex6op03flHO-opOBbie, ccjjepoHaajibHbie hjih 3JuiHncoHflajibHbie, b 
OHepT3HHH c nojiioca OKpymbie, c 3KB3TOpa uiHpOKOSJUiHnTHqecKHe. FlojiapHaa ocb 

34.0 - 35.0 MKM, 3KB3TOpH3JIbHbIH flHaMCTp 32.0 - 33.0 MKM. Bop03HbI HJIHHHbie, y3KHe, 

mejieBHflHbie, 3aocTpeHHbie Ha KOHuax. Opbi OKpyrjibie hjih cjienca oBajibHue, anaMeTp 
opbi c o6oflKOM 6.5—7x8 mkm, npeBuuiaeT uinpHHy 6op03flbi b 5—7 pa3. DiySHHa 
norpyx<eHHa opbi 5.5—6.0 mkm, anaMeTp anoKOJibnHyM 11 — 15 mkm b flHaM., Me30KOJib- 
nHyM 19—20 mkm uiHp. 3K3HHa 1.3—1.4 mkm tojiui. TeKTyM TOJime ctojiGhkobofo cjioa 
jih6o paBeH eMy. 3K3HHa y Kpaa BbixoaHoro OTBepcTHa cjiaGo npHnoflHHMaeTca h 
33BOpaHHBaeT BHyrpb. 3K3HHa OpHaMeHTHpOBaHa naJIOqKOBHflHblMH 3JieMeHT3MH nOHTH 
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paBHOii TOJimHHbi. OTfle^bHbie aaeMeHTbi canBaioTca npyr c apyroM, nepenaeTeHbi b 
pa3JiHHiibix HanpaBjieHHsx h o6pa3yioT rpynnbi, Mexcay kotophmh hmciotch MeaKne 
yraoBaTbie yniy6aeHH9. 

H3yneHHbie (JjopMbi hmciot hccomhchhoc cxoacTBO c Fagus cf. tenella Pan., onncaH- 
HbiM E. H. AHaHOBOH (1974) H3 MHOueHa Okcko-Hohckoh paBHHHbi, no pa3MepaM 
nuabueBbix 3epen, naHHe h iunpnHe 6opo3a, a Taxxe no BennanHe op. 3th (JjopMbi 
OTannaioTCH ot F. cf. tenella annib HecxoabKo Ooabinen tojiluhhoh 3K3hhm. Ilo coBOKyn- 
HOCTH BblflBJieHHblX MOpljjOaOrHHeCKHX npH3H£lKOB 3TOT BHB He MOXCCT 6bITb c6an)KeH C 
KaKHM-an6o coBpeMeHHbiM BHaoM Fagus. 

MecTOHaxoxaeHHe. Ckb. 13, a. CMoaapxa EpecTCKofl o6a., Eenopyccna, ray6n- 
Ha 78.9 m, 6ypbifi yroab, hhxchhh mhouch (Ta6a. I, 1, 2, 10, 11). 

MaTepnaa. 6 nwabueBbix 3epeH b noaapHon h 3KBaTopnanbHon npoeKunax. 


Fagus cf. miocenica Anan. 

(Ta6a. I, 3 , 12 , 13 ) 

Fagus miocenica Anan.: AnaHOBa, 1974 : 159, Ta6a. XXV, 1 — 4. 

ribiabneBbie 3epHa Tpex6op03aHO-opoBbie, ct})epoHaaabHbie HaH 3ajiunruMecKne, b 
oHepTEHHH c noaioca OKpyrao-caaSoTpexaonacTHbie, c SKBaropa uiHpOKoanannTHqecKHe. 
rioaapHaa ocb 32—35 mkm, 3KBaTOpnaabHbifi anaMeTp 30—31 mkm. Eop03aw aaHHHbie, 
y3KHe, 3aocTpeHHbie Ha xomiax. Opbi OBaabHbie, BbiraHyTbie b noaapHOM HanpaBaeHHH, 
anaMeTp opbi c oOoaKOM 5—7x9—10 mkm, npeBbiinaeT uiHpHHy 6opo3aw b 2—3 pa3a. 
TayOHHa norpyxceHna opbi 5.0—5.5 mkm. AnoKoabnHyM 9—10 mkm b anaM., Me30K0ab- 
nnyM 18—19 mkm map. 3x3HHa OKoao 1.5 mkm roam. TeKTyM Toaine, hcm CTon6nKOBbin 
caofl. 3K3HHa y Kpaa Bbixoanoro OTBepcTna HecxoabKo npHnoaHHMaeTca h 3aBOpaHHBaeT 
BHyrpb. B ocHOBe CKyabnTypw 3K3hhh naaoqKOBHUHbie saeMeHTbi, crpynnHpOBaHHbie no 
HecKoabKy BMecTe b BHae naabnaTOcpocuinxca KOHraoMepaTOB, oTaeabHbie aaeMeHTbi 
KOTopwx caHTbi BMecTe no Been aaHHe. 

no ochobhmm MOp4»aorHHecKHM npH3HaxaM HCKonaeMaa nbiabua He mojkct 6biTb 
c6aa*efta c KaKHM-an6o H3 cOBpeMeHHbix bhuob, xoTa opHaMeHTauHa 3K3Hhm HMeeT 
cxoacTBO c TaKOBOH y F. longipetiolata Seem. (Ta6a. II, 9). C HCKonaeMbiM bhuom 
F. miocenica Anan. (AHaHOBa, 1974) HMeeTca cxoacTBO no (JiopMe nbiabneBoro 3epHa, 
awaMeTpy anoxoabnHyMa, pa3Mepy opbi h ToamnHe 3K3hhh. Oanaxo H3-3a bbho MeHbuiHX 
pa3MepOB nbuibneBbix 3epeH BCTpeneHHoro hbmh Bwaa hcbo3Moxho noanocTbio oroxcae- 
CTBHTb ero c F. miocenica. 

MecroHaxOKaeHHe. Ckb. 13, a. CMoaapKa EpecTCKon o6a., EeaopyccHa, ray6n- 
Ha 74.1 m, OypbiH yroab, hhxchhh mhouch (Ta6a. I, 3 , 12 , 13 ). 

MaTepnaa. 3 nbiabueBbix 3epHa b noaapHon h SKBaTOpnaabHon npoeKunax. 


Fagus kuprianoviae Rylova sp. nov. 

(Ta6a. I, 4, 5; II, 1, 2) 

Ha3BaHHe BHaa aaHO b qecTb H3BecTHoro yqeHono-naanHoaora JI. A. KynpnaHOBon. 
nbiabueBbie 3epHa Tpex6opo3aHO-opoBbie, ajjeponaaabHbie, b onepTaHnn c noaioca 
OKpyrao-caaSoTpexaonacTHbie, c sKBaropa OKpyrabie nan iHnpOKoaannnTHqecKHe. no- 
aapHaa ocb 28.0—32.0 mkm, SKBaTopnaabHbin anaMeTp 30.0—32.0 mkm. Eopo3aH cpaB- 
HHTeabHO KOpoTKne, meaeBHaHbie, 3aocrpeHHbie Ha KOHuax, opbi OKpyrabie, anaMeTp opbi 
c oOoaKOM 5—8x6—10 mkm, npeBbiinaeT innpnHy 6op03abi b 5—6 pas. raySnHa norpy- 
>KeHHa opbi 4.0—5.0 mkm. AnoKoabnnyM 13.0-—17.0 mkm Ba«aM., Me30KoabnnyM 17.0— 
19.0 mkm uinp. 3K3HHa 1.5—1.7 mkm Toam. ToamnHa CToa6nKOBoro caoa 6oabine 
ToamnHbi TeKTyMa nan paBHa en. 3K3nHa y Kpaa BbixoaHoro OTBepcma 3aBopaHHBaeT 
BHyrpb. 3K3HHa opHaMeHTHpOBaHa naaoHKOBnaHbiMn saeMeHTaMn, npHMMMn nan H3omy- 
TbiMn noa yraoM n nepenaeTeHHbiMn. CBoOoaHbie kohum aaeMeHTOB HecKoabKO 3ayxceHbi 
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hjih npocio 3 aKpymeHbi. HepeuKo OTMenaiOTca aneMeHTbi c fljiHHHbiMH toh KOOTTaHyrbiMH 
KOHUaMH. 

T ojiOTHn: npenapaT 3229/102, ckb. 13, a. CMOJiapKa EpecTCKOH o6ji„ Eejiopyccaa, 
myOnHa 74.1 m, 6ypbirt yrojib, hhxhhh mhouch (Ta6.n. I, 4 ). 

no xapaKtepy cKyjibiiTypbi noBepxHOCTH HaHSoabiuee cxoactbo HaO/itoaaeTca c 
F. orientalis Lipsky (Ta6ji. II, 7). rio pa3MepaM nbuibueBbix 3epeH h OKpymoH (JjopMe op 
n3VMeHHbie 3K3eMiuiHpbi HMeioT cxoactbo c F. japoniciformis Anan., onacaHHbiM AHaHQ- 
BOH (1974) H3 MHOUeHa PycCKOH paBHHHbl, OflHaKO OTJIHMaiOTCfl OT nOCJieflHHX OOiiee 
TOJICTOH 3K3HHOH, 6oJiee fljiHHHbiMH 6op03flaMH H OOJiee KpynHbIMH OpaMH. KpOMe Toro, 
3K3HH3 b oOjiacTH anepTypw b otjihhhc ot TaKOBOH y F. japoniciformis He npHnoflHHMa- 
eTca. 

MaTepnaji. 15 nbuibueBbix 3epeH b nonapHoa h SKBaTopnajibHOH npoeKunax. 


Fagus coalita Rylova sp. nov. 

(Ta6ji. I, 6, 7; II, 3, 4) 

Ha3BaHHe BH.ua — ot jiaT. coalitus (cJiHBiiiHHca). 

ribuibueBbie 3epHa Tpex6opo3HHo-opoBbie, ccjjepoHuajibHbie ana sjuiHncoHflaabHbie, b 
oHepTaHHH c nojnoca oxpynibie, c sKBarapa uiHpOKoajuiHnTHHecKHe. IlojiapHaa ocb 

34.0 - 37.0 MKM, 3KBaTOpHaJTbHMH flHaMeTp 30.0 - 35.0 MKM. Eop03flbI flJIHHHbie, y3KHe, 

meaeBHflHue, 3aocTpeHHwe Ha KOHuax. Opbi xpynHbie, OKpyrjibie hjih OBajibHbie, BbiTaHy- 
Tbie b noJiapHOM HanpaBjieHHH, anaMeTp opw c o6oakom 5 — 9x7 — 11 mkm, npeBumaeT 
LUHpHHy 6op03flbi b 4—6 pa3. DiyOaHa norpyxeHHH opbi 4.5—5.0 mkm. AnoKOjibnnyM 

10—12 MKM B flHaM., MeUOKOHbnHVM 18-23 MKM IXIHp. 3K3HHa OKOJIO 1.8 MKM TOJ1IU. 

TeKTyM TOjuue, neM ctojiShkobmh cjioh. 3K3HHa y Kpaa BbixoaHoro OTBepcTna He 
npHnoflHHMaeTca h He 3ara6aeTca BHyrpb. 3K3HHa opHaMeHTapoBaHa najiOHKOBHUHbiMH 
3JieMeHT3MH, CJIHTbIMH IlOHTH nO BCefi flJIHHe. Hafl IlOBepXHOCTbtO BWCTynaiOT CBOfjOflHbie 
KOHUbi HeKOTOpbix sjieMeHTOB, HanpaaneHHbie b pa3Hbie CTOpoHbi. Meatfly sjieMeHTaMa 
OTMenaiOTca yrjiy6jieHH» HenpaBHjibHoa (fxjpMbi. 

Tojioth. n: npenapai 3232/105, ckb. 13, a. CMOJiapKa BpeCTCKofi o6ji., BejiopyccHa, 
rayOHHa 74.4 m, 6ypbia yrojib, hhjkhhb mhouch (Ta6ji. I, 6). 

OnacaHHbie (fjopMbi hmciot HeKoropoe cxoactbo c coBpeMeHHMM bhaom F. americana 
Sweet no onepraHHio nbuibueBbix 3epeH, KpynHOMy pa3Mepy op, opraHHMeHTauHH 3K3HHbi 
(Ta6ji. II, 8 ), xotb CHJibHO OTJiHHaioTca ot hhx 6ojiee mcjtkhmh pa3MepaMH, 6ojiee 
AJlBHHHMH 6op03flaMH H flp. 

no pa3MepaM nbuibueBbix 3epeH, unaMeTpy opu a anaHe Oopoaii naHHufi bus cxoaeH 
c Fagus cf. tenella Pan., onncaHHbiM Bbiiue, OflHaKO OTJiHnaeTca ot Hero 3HaHHTejibHO 
6ojibmeH tojiiuhhoh 3K3HHbi h MeHbiuefi rJiyOuHOH norpyxeHHa opbi. KpoMe toio, 3K3HHa 
b oOnacTH opbi He npnnouHHMaeTca h He 3ara6aeTca BHyrpb, KaK sto Ha&uoflaeTca y F. cf. 
tenella. CKyjibnTypa noBepx hocth paccMaTpHBaeMbix bhaob, noaaHHbiM H3yaeHHa bC3M, 
pa3JianaeTca 3HaHHTejibHO. 

MaTepnaji. 10 nbuibueBbix 3epeH b nonapHoa h SKBaTOpHajibHOB npoeKUHax. 


Fagus sp. A 
(Ta6ji. I, 8 , 9; II, 5, 6 ) 

nmibueBbie 3epHa Tpex6op03flHO-opoBbie, aJjepoaflaiibHbie, b onepTaHHa c nojnoca 
OKpyrno-TpexjionacTHbie, c sKBaropa uiHpoKosjuiHnTHHecKHe. nojiapHaa ocb 30 mkm, 
SKBaTopHajibHbiH flHaMeTp 29 mkm. Bopo3flbi flflHHHbie, yjKHe, npaTynjieHHbie Ha Konuax. 
Opbi OKpyrjibie, unaMeTp opbi c o6oakom 5.5—6.0 mkm. DiyOnHa norpyaceHHa opbi 
5.5—6.0 mkm. AnoKOJibnnyM 9 mkm BunaM., Me30KOJibnHyM 19 mkm uiHp. 3K3HHa okojio 
2 mkm tojiiu. TeKTyM TOjuue, HeM ctojiOhkobmb cjioh. 3K3HHa y Kpaa BbixoaHoro 
OTBepCTaa Kpyro npHnoaHHMaeTca BBepx. 3x3HHa opHaMeHTHpoBaHa npaMbiMH hjih 
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ymoBaTbiMH bjicmchtbmh, KOTopue sacTO hmciot V-o6pa3Hyio ijjopMy, opneHTHpoBaHM b 
pa3jiHHHbix HanpaBjieHHax h HHoraa nepenJieTeHbi apyr c npyroM. CBoSonHbie kohum 
BJ ieMeHTOB HMeiOT paiflHHHbie OHepTaHHB. 

flaHHbm bha HecKOJibKO cxofleH c F. sinensis Oliver no mcjtkhm pa3MepaM, 6ojibinoH 
rjiy6nHe norpyxeHHa opbi, CHJibHoii npnnoAHHTOCTH 3K3hhm BBepx b o6jiacTH opbi, xots 
no flpyrHM npH3HaxaM cpaBHHBaeMbie (fiopMbi 3aMeTHO pa3AHHaioTC9. HaeHTHc|3HUHpoBaTb 
onncaHHue nunbueBbie 3epHa c nbuibuon k3khx-ah6o HCKonaeMbix bhaob He yaanocb, 
xotb mojkho OTMeTHTb cxoflCTBO opHaMeHTauHH 3K3HHbi c T3K0B0H y F. kuprianoviae. 
OflHaxo H3-3a 6ojibiueii aahhm 6opo3fl, oonbiueH TonmHHbi 3K3hhm, pe3xoro noAHaTna 
3K3HHbI BBepx y Kpaa Opbi H HeKOTOpbIX flpyTHX OTAHHHH OTOXCAeCTBHTb 3TH BHAM HCAb3a. 

MecTOHaxoxaeHHe. Ckb. 13, a. CMoaapxa BpecTCKoii o6a., BeaopyccHa, rnySH- 
Ha 74.1 m, Sypbiii yronb, hhxhhh mhouch (Ta6n. I, 8 , 9; II, 5, 6 ). 

MaTepnan. 3 nbinbneBbix 3epHa b nonapHoil h SKBaTOpnajibHOH npoexunax. 

B HacToamee BpeMa npeACTaBHTenH poaa Fagus oTcyrcTByiOT b cocTaBe ecTecTBeHHofl 
cjxnopbi BeaopyccHH, ho H3peaxa xyabTHBHpyiOTCH b caaax h napxax. 

H3BecTHbi OTnesaTKH AHCTbeB pofla Fagus ( Fagus sp.) H3 HeoreHOBbix otaokchhh 
riOfljiaccKO-EpecTCKOH BnaAHHbi Ha ioro-3anaae SenopyccHH, onpeaeaeHHbie H. B. Ba- 
CHabeBbiM (1960). flpyrae HcxonaeMbie oct3tkh stopo pona Ha TeppHTopHH EenopyccHH 
HeH3BecTHbi. OflHaxo nbuibna poaa Fagus odHapyxceHa b OTAG/KcHHax no33Hero KaiiH0309 
(no3AHHH ojiHroiteH—roaoneH) (ManwKHH, 1966; MaxHan, 1971; Bypaax, 1977; PbinoBa, 
1980, h ap.). 

C. C. MaHbiKHHbiM (1966) no pe3ynbTaTaM H3yneHH9 b cbctobom MHKpocKone onnca- 
Hbi 2 BHAa 3Toro poAa H3 oTAOxeHHii BepxHero oAHroueHa—cpeaHero n.nnoueHa — Fagus 
aff. sylvatica L. h F. cf. japonica Maxim. CpasHHTb BCTpeneHHbie h3mh (JjopMbi c 
yxaiaHHbiMH bhabmh 6mao TpyAHO H3-3a HexoTopofl cxeManmHOCTH hx onwcaHHa h 
orpaHHHeHHOCTH HAAiocTpaTHBHoro MaTepwana. Ho Bee ace bham, o6napy>KeHHbie b pa3pe3e 
A. CMOJiapxa, OTAHnaioTca ot F. aff. sylvatica 3HaHHTenbHO 6onee mcakhmh pa3MepaMM, 
6onee tohkoh 3K3hhoh h no HexOTOpbiM ApyrHM npH3HaxaM, Koropbie He no3BonaiOT 
OTHeCTH HX K ABHHOMy BHAy. IlpH Cp3BHeHHH BMHBAeHHMX B pa3pe3e «CMOAapKa» bhaob 
c F. cf. japonica BbiaBneno, 'no HajiK’-tHe y F. cf. japonica kopotkhx oopoin h toactoh 
3K3hhh, a Tatcxe OTcyrcTBHe cbcachhh o pa3Mepe h cpopMe opbi, rnySHHe norpyxeHHa 
opbi, AnaMeTpe anoKOAbnHyMa, uinpHHe Me30K0AbnHyMa h Ap. He abiot ocHOBaHHH aas 
cOaHxceHHa c hhm KaKoro-AH6o H3 BCTpeneHHbix hbmh bhaob. 

flna HeoreHOBbix otaoxchhh rora PyccKoii paBHHHbi H 3 BecTHbi 3 BHAa Fagus , onncaH- 
Hbix AHaHOBOH (1974), — F. miocenica Anan., F. cf. ienella h F. japoniciformis Anan. 

BcTpeneHHwii hbmh F. kuprianoviae , xax yxe OTMenanocb, HMeeT cxoactbo c F. ja¬ 
poniciformis , oAHaxo cpaBHHBaeMbie bham He Moiyr 6biTb otoxcacctbachm H3-3a cymecT- 
BeHHbix pa3AHHHH no ueAOMy paAy napaMeTpoB, yKa3aHHbix npH hx onncaHHH. 

HaiiAeHHbiH HaMH Fagus cf. tenella Pan. cxoach c Fagus tenella H3 BepxHeMHOueHOBbix 
OTA05KCHHH 3anaAHO-CH6HpCKOH HH3MCHHOCTH, OnHCaHHbIM Jl. A. riaHOBOH (riaHOBa, 
BoHuoBa, 1966), CBoefi cpaBHHTenbHo tohkoh 3K3hhoh, oAHaxo OTAHHaeTca ot Hero 
33MeTHO MeHbuiHMH pa3MepaMH. B to xce BpeMa oh odaaAaeT komhackcom npH3HaK0B, 
n03B0ABK)lHHX HAeHTH(|)HUHpOBaTb CTO C BHAOM, OHHcaHHblM AHaHOBOH (1974) KaK Fagus 
cf. tenella Pan. 

OToxcAecTBHTb onHcaHHbie hbmh F. coalita h Fagus sp. A c KaKHM-nnSo HCKonaeMbiM 
bhaom Fagus He yAaAOCb. 

IlpeACTBBAeHHbiH MaTepHaA aBAaeTca nepBofi nonbiTKOH H3yneHHa c noMombio CM h 
C3M HCKonaeMofl nbuibubi pOAa Fagus Ha TeppHTopHH BenopyccHH. 

Abtop BbipaxaeT hckpchhioio npH3HaTeAbHocTb h 6AaroAapHOCTb fl. B. ApxaHrenb- 
CKOMy, B. «D. TapaceBHH h T. fl. CypOBOH 3a ueHHbie 3aMenaHHa npH o6cy*AeHHH 
noAyneHHbix pe3yAbTaTOB. 

BbinoAHeHHbie HCCAeAOBaHHa ocymecTBneHbi npH (pHHaHCOBOH noAAepxcKe MexcAyna- 
poAHoro HayHHoro (})OHAa (rpaHT N MWL 000). 


46 




CnHCOK JlHTEPATyPbl 


Ananoea E. H. flbuibua b HeoreHOBbix oTJioxeHHax iora PyccKoft paBHHHw. JI. t 1974. 196 c. 
Bypjian A. 0. Pe3y.ibTaTbi nauHHOJiorHHecxHX HccneaoBaHHH mhouchobux ot/ioxcchhh Ee.iopyc- 
chh // norpaHHHHbie ropH30HTbt Mexmy HeoreHOM h amponoreHOM. Mhhck, 1977. C. 164—181. 

Bacwibee H. B. OrneHaTKM pacreHHH m HeoreHOBbix ot/ioxchhh BenopyccHH // HAH CCCP. 
1960. T. 132. Bbin. 1. C. 175—177. 

Kynpuxnoea Jl. A. naJiHHOJioraa cepexKouBeTHbix. M.—JI„ 1965. 215 c. 

Kynpmnoea Jl. A. CeM. Fagaceae // ITbuibUa H cnopu pacreHHH cfmopu eBponeftcKofi uacrH 
CCCP. JI„ 1972. T. 1. C. 139—142. 

Maxmn H. A. 3Tanbi pa3BHTH9 (Juiopu h pacTHTejibHocra BenopyccHH b aHTponoreHe. Mhhck, 
1971.210 c. 

ManbiKUH C. C. flbuibiia BepxHeojiHroueHOBbix h HeoreHOBbix otjio/Kchhh BenopyccHH h ee 
cTpaTHrpaipHHeCKoe 3HaneHHe // naneoHTOJionw h crpaTHrpaipHH BCCP. Mhhck, 1966. C6. 5. 
C. 144—297. 

nanoeaJI.A., Bouyoea E. 17. CeMevicrBO Fagaceae II naneonaaHHO^oraa. Jl., 1966. T. 1. 
C. 262—280. 

Pbuioea T. B. IlajiHHo/iorHHeCKaa xapaKTepHCTHKa HeoreHOBbix otjioxchhh BenopyccKoro flo- 
HeMaHba. Mhhck, 1980. 215 c. 

Pbuioea T. B. HoBue naHHbie k na/iHHoJioraHecKOH xapaKTepHCTHKe cpejiHeMHOueHOBbix otjio- 
xceiiHH BenopyccHH HR AH BCCP. 1988. T. 32. Bbin. 9. C. 846—849. 

Benthem F. van, Clarke G. C. S., Punt W. The northwest european pollen flora. 33. Fagaceae II 
Rev. Palaeobot. Palynol. Vol. 42. 1984. P. 87—110. 

Gortemaker R. E. A method to identity pollen of some recent and fossil species of Fagus L. 
(Fagaceae ) // Rev. Palaeobot. Palynol. 1986. Vol. 47. N 3/4. P. 263—292. 

Hanks S. L., Fairbrothers D. E. Palynotaxonomic investigations of Fagus L. and Nothofagus. 
Bl.: light microscopy, scanning electron microscopy, and computer analysis // Botanical Systematics. 
London—N. Y. —San Francisko, 1976. P. 1—141. 

Praglowski J. Angiospermae. Fagaceae L. Fagoidae II World pollen and spore. Flora. Stock¬ 
holm, 1982. Vol. 11. P. 1—30. 

Ziembihska-Tworzydio M., Wazyhska H. A palynological subdivision of the Neogene in western 
Poland // Bull, de l’Acad. Pol. d. Sc. de la terre. 1981. Vol. 29. N 1. P. 29-^3. 

HHCTHTyr reojToraHecKHX Hayx nojiyneHO 24 VI 1993 

AH BenopyccHH 
Mhhck 


SUMMARY 

The description of five species of the genus Fagus from the Lower Miocene deposits of Belarus 
is given on the basis of the light and electron microscopical analysis. 


YUK 581.43 : 582.542.1 


Eot. *ypH., 1996 r., t. 81, Ns 5 


© K. H. AeMHeHito, H. n. AeMHemto 

HHHUHAUHH EOKOBOIX) KOPHJI y IIPOPOCTKOB TRITICUM AESTIVUM 

(. POACEAE ) 

K. N. DEMCHENKO, N. P. DEMCHENKO. LATERAL ROOT INITIATION 
IN SEEDLINGS OF TRITICUM AESTIVUM ( POACEAE) 

H3yneHbi HHHunauHH h nepeue 3Tanw paaBHTHX 6oxoBoro KOpHX y npopocrxoB Triticum aestivum MeTonaMH 
cBeTOBOH MHKpocKonHH. Onpenenena CB*3b Mexny nonoxeHHeM KjieiKH b nocneoHeM hhtothmcckom unKjie b 
3one aeneHHX h ee cnoco6Hocrbio k B03o6noaneHHK> nponHtpepauHH b xone nanbHettwero pb3bhthb. riocneaHee 
HaHHHaeTc* c nepexoaa xneTOK k cHHie3y J1HK. BeposTHee Bcero, tojimco Te KjieTKH, KOTopwe b KiepHcreMe 
3aKOHHHJiH npoxoxAeHHe MM-roTimecKoro uHxna b G|-(pa3e, cnoco6m,i b nanbHefiiueM BO3o6H0BHTb ero h 
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YHacTBOBaTb b HHHUHauHH Sokoboto Koptis. OnpeaeneHbi JiOKajiHaaUHS h HanpaEuemie nepBbix aeaenHii kjictok 
paajiHHHbix TKaHeii b xoae HHHUHauHH 6 okoboto KOpHa. 

B jiHTepaType HMeeTca pan pa6oT, b kotophx Ha KOpHax pa3Hbix bhaob pacTeH hh 
H3ynajTHCb hhhuh3uhs h nocaeayiomee pa3BHTHe 6oKOBoro xopHa (cm. o63op: Charlton, 
1991). YcTaHOBJieHO, mto y pa3Hbix bhuob 6okoboh KopeHb (JiopMHpyeTca KJieTxaMn 
nepHUHKJia Ha pa3HOM yaajieHHH ot KOHHHKa xopHa h b onpeaeneHHbix yuacTKax no 
OTHOUieHHK) K npOBOflamefi CHCTeMe. B 3aBHCHMOCTH OT Toro, B03HHK3CT jih Sokoboh 
KopeHb b MepHCTCMe hjih 3a ee npeaeaaMH, paanHsaioTca HanpaBJieHHa nepBbix aejieHHH 
h cocTaB TKaHefi, ynacTByiomHX b hhhuhbuhh Sqkoboix) xopHa (Karas, McCully, 1973; 
Seago, 1973; flaHHUOBa, Cepaiox, 1982; Blakely et al„ 1982). flna KopHeti Lycopersicon 
esculentum Mill b KyjtbType pa3pa6oTaHa Moaeab hhhuhsuhh npHMopaHa OoxoBoro xopna 
(Barlow, Adam, 1988). ComacHO stoh MoaenH, HHHUHauna Sokoboid xopHa onpeaejia- 
eTca nocneaoBaTejibHocTbio aejieHHH noTeHuuajibHO npHMOpaHajibHbix kjictok h pacno- 
aoxceHHeM upOBoaamefi chctcmm poaHTejibCKoro xopHa. B xopHa x Allium cepa L„ Pisum 
sativum L. h Daucus carota L. o6HapyxeHa CBa3b Mexay jioKajiH3auHeii 6yayiuero 
npHMOpflHa 6oKOBOro xopHa h cnoco6HocTbio kjictok nepHUHKJia k aejieHHio b xoae 
pa3BHTHa (Lloret et al„ 1989). B xopHax Allium cepa h Pisum sativum TOJibKO kjictkh 
nepHUHKJia, pacnojioxeHHbie HanpOTHB nojiiocoB kchjicmm, nocjie KpaTKOBpeMeHHoro 
npexpameHHa aejieHHa Ha HexoTopoM yaajieHHH ot anexca BHOBb HaHHHaioT aeJiHTbca, 
4T0 npHBOflHT K yMCHbUieHHIO HX aJIHHbl H 3aTeM K HHHUH3UHH npHMOpflHa SoKOBOro 
xopHa. B xopHax Daucus carota HHHUHaitHB 6okoboio xopHa npoucxoaHT b KJieTxax 
nepHUHKJia, pacnojioxeHHbix HanpOTHB tjinosMHbix nomocoB. Hmchho sth kjictkh nepH- 
UHictia coxpaHaioT cnoco6HOCTb k aejieHHio aoabine, mcm kjictkh nepHUHKJia, pacnojio- 
»ceHHbie HanpOTHB kohjicmhux nojiiocoB. B KOpHax Triticum aestivum L. Ookoboh KopeHb 
chopMHpyeTca Ha 3Ha4HTejibHOM yaajieHHH ot xoH4Hxa xopHa, Taxxe HanpOTHB 4jjio3mhmx 
nomocoB. OflHaKo kjictkh nepHUHKJia b xopHe T. aestivum, pacnojioxeHHbie HanpOTHB 
(})J103MHbIX nOJIIOCOB, TepaiOT CnoC06HOCTb K fleJieHHIO 6nH*e K KOHHHKy KOpHa no 
cpaBHeHHio c KJieTKaMH nepHUHKJia, pacnoaoxeHHbiMH HanpOTHB kchjicmhmx nojiiocoB 
(fleMseHKO, 1990). flo chx nop He bcho, B0306H0BJiai0T jih kjictkh nepHUHKJia npoJiHcJie- 
paTHBHyio aKTHBHOCTb npH (JiopMHpOBaHHH 6oKOBoro KOpHa 3a npeaejiaMH MepHCTeMbi 
HJIH TOJibKO HeKOTOpbie H3 HHX COXpaHaiOT ee flO MOMeHTa HHHUH3UHH SoKOBOro KOpHa. 
He acHo Taxxe, 33bhcht jih cnocoSHocTb kjictok k bo3o6hobjichhio npojiHtJiepauHH b 
xoae flajibHeiiuiero pa3BHTna ot 4)a3M MHTOTHHecKoro uHKJia npH 33BepuieHHH hmh 
npojiH4>epauHH b 30He aeneKHa. Tax, b KOpHax Allium cepa (Corsi, Avanzi, 1970) 

6ojlbUIHHCTBO KJICTOK nepHUHKJia BMXOUHT H3 MHTOTHHeCKOIX) UHKJia B G,-(J>a3e (c 2C 

flHK), a b KOpHax Raphanus sativus L. (Blakely, Evans, 1979) h Triticum aestivum 
(JleMHeHKO, 1987) — b G r tjia3e (c 4C flHK). Ah 8 jih 3 coaepxaHHa AHK b KaeTxax 
nepHUHKJia KOpHefi T. aestivum, pacnoaoxeHHbix HanpOTHB 4 mio3mhmx noaiocoB, noxa- 
3aa, 4TO OKOJIO 70 % KJieTOK BblXOJiaT H3 MHTOTH4eCKOIX) UHKJia B G 2 -(ha3e, OCTajIbHbie — 
B G r 4)a3e (fleMHeHKO, 1990). B xaeTKax xe nepHUHKJia, pacnoaoxeHHbix HanpOTHB 
KCHaeMHbix nojiiocoB, oxoao 90 % kjictok BbixoaHT H3 UHKJia b G r c|)a3e, ocTajibHbie — 
b G 2 -(})a3e. 

Uejibio HacToamefi paOoTbi aBHJiocb H3y4eHHe B03o6HOBaeHHa npojiHtJiepauHH kjictok 
b xoae HHHUHauHH SoxoBoro xopHa, a Taicxe ocodeHHOCTeft npojiHtJiepauHH h pocTa 
KrieTOK 6oKOBoro KOpHa Ha HaaajibHbix 3Tanax ero pa3BHTHa. 


MaTepwaji h MeToaHKa 


3epHOBKH 03hmoh nuieHHUbi Triticum aestivum L. var. lutescens copTa Be30CTaa-l 
BbipautHBaaH b tcmhotc npH 25 °C Ha BaaxHoft tjmjibTpoBajibHOH OyMare. Hacrb raaBHbix 
KOpHefi 6-aHeBHbIX npOpOCTKOB HHKySHpOBaHH 5 4 B paCTBOpe 3 H-THMHaHHa (KOHUeH- 
TpauHa 37 kEk/mu, ya. aKT. 1886 TBic/MMoab), 3aTeM npOMbiBanH h (JiHKCHpoBaJiH. Ilo- 
apo6Hoe onHcaHHe Hcnojib30BaHHoro MeToaa aBTOpaaHorpac})HH ony6nHKOBaHO paHee 
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(fleMHemco, 1981). flpyryio HacTb npopocTKOB (pHKCHpoBajiH cpa3y. CenneHTbi KopHefi 
3aicnK)HajiH b napacpHH. Fotobhjih nocTOSHHbie npenapaTbi no oSinenpHHSTOH MeTOUHKe. 
HccneaoBajiH 20 maBHMX KopHefi h He MeHee 5 npHMopflHeB Ookobhx KopHefi Ha Kaxcuofi 
CTaflHH pa3BHTH9. 


Pe3yjibTaTbi h hx o6cy*aeHHe 

AHajiH3 cepHH npoflOJibHbix cpe30B 20 xopHefi noxa3aa, 4to HanOojiee yaaneiinbie 
MHTO3bi b mieTKax nepHUHKJia h sHflouepMM HaOjuoaajiHCb Ha paccToaHHH 1.5 mm ot 
KOHHHxa KopHa. flajiee ot xoHHHxa KOpHfl 33MeTHO yMeHbuiajracb h uojia MeneHHbix 
3 H-thmhahhom (cnHTe3HpyiomHx flHK) xneTOK. HaHOojiee yaajieHHbie MeneHbie KJieTKH 
Ha6jnoaajiH Ha paccTOAHHH 3.0 mm ot kohhhk3 KopHa. Ha npOTaaceHHH nocaeaytomero 
ynacTxa (ajikhoh 4.5 mm) bo scex TKaHHX KopHa He BCTpenajiHCb (JiHrypu aeJieHHa h 
MeHeHbie kjictkh. Hcnojib30BaHHaa HaMH fljiHTejibHOCTb HHKyOauHH c 3 H-thmhahhom He 
no3BOJiHJia tohho onpeaejiHTb ynacTOK, b kotopom kjictkh 3aKaHHHBajiH chhtc3 flHK, TaK 
KaK 3a 5 h MeHeHbie kjictkh OKa3biBajiHCb yxe b ynacTKe, b kotopom chhtc3 flHK He 
npOHCXoflHJi. Ha yaajieHHH 7.5—8.5 mm ot kohhhk3 KopHa noaBJiajiocb Oojibuioe hhcjio 
MeneHbix kjictok b aHnoaepMe, nepHUHKJie h CTenapHofi napeHXHMe (cm. TaOjiHuy-BKJiefi- 
Ky, I). CnenoBaTejibHO, kjictkh sthx TKaHefi BHOBb npHoOpejiH cnocoOHocTb cnHTe3Hpo- 
BaTb flHK. TojibKO Ha yaajieHHH 15 mm ot kohhhk3 KopHa b sthx TK3Hax noaBJiajiHCb 
aejiauiHeca kjictkh. Mm He onpeflejiajin, b KaKofi H3 nepenHCJieHHMX Bbiuie TKaHefi chhtc3 
flHK HaHHHajica paHbiue. Bo3moxho, B03o6HOBJieHHe CHHTe3a flHK b anpax kjictok 3thx 
TKaHefi npOHCXOflHJIO OflHOBpeMeHHO. 

L. Blakely c coaBT. (1982), H3ynaa 3ajioxeHHe Ookobhx KOpHefi y Raphanus sativus (y 
KOToporo OoKOBbie KOpHH bo3Hhk3K)t, Tax *e KaK y Triticum aestivum, 3a 30Hofi pacTaxeHHa), 
npHuuiH K BbiBoay, HTO HeKOTOpbie KJieTKH nepHUHKJia coxpaHajiH nponHcJiepaTHBHyio 
aKTHBHOCTb nocjie Bbixoaa H3 MepHcreMM Ha bccm npoTaaceHHH 3 ohm pacTaxceHHaj hmchho 
3th KJieTKH h cpopMHpOBajiH 6 okoboh KopeHb. Flo flaHHbiM, nojiyneHHMM b Hauiefi pa6oTe, 
cymecTBOBaHHe ynacTKa, b kotopom HeT MeneHbix h jiejiamHXca kjictok, a T3Kx<e ynacTKOB, 
b KOTOpbix noaanajiocb 6ojibuioe hhcjio MeneHux h aenauiHXca kjictok, CBHjieTejibCTByeT o 
B0306H0BJieHHH npOJIHCjjepaTHBHOfi 3KTHBH0CTH KJieTOK SHQOaepMM, nepHUHKJia H CTenapHOfi 
napeHXHMbi b xoae hx pa3BHTHH. Bo3o6HoaneHHe npcwiHcJiepaTHBHofi 3 Kthbhocth cBa3ano c 
npopeccaMH hhhuh3uhh aKponeTaribHofi cepHH Gokobmx xopHefi. HajiHHHe ynacTxa npora- 

XCeHHOCTbK) 7 -8 MM, B KOTOpOM HaOjHOflaJlHCb MeHeHbie KJieTKH H OTCyTCTBOBailH flejiamweca, 

CBHUeTeJlbCTByeT O TOM, HTO KJieTKH B0306H0BJUUIH npOJIHCjiepaTHBHyiO aKTHBHOCTb C CHHTe3a 
flHK. BepoaTHee Bcero, TcwibKo kjictkh, npeKpaTHBUine npoxoxaeHHe MHTOTHHecKoro UHKJia 
B G r (pa3e B MepHCTeMe, cnoco6Hbi b aajibHefiuieM B03o6HOBHTb era h ynacTBOBan. b 
HHHUHauHH 6 OKOBOIO KOpHa. 

3ajioxeHHe 6oKOBoro KopHa y Triticum aestivum npoHcxoaHT Meatfly flByMa coccuhhmh 
KcmieMHbiMH rpynnaMH, pacnonoxeHHbiMH HanpoTHB nporotJuiosMbi. IlpH hhhuh3uhh ooko- 
boid KopHa b npouecc uejieiiHa BOBJieKaiOTca KJieTKH nepHUHKJia, pacnojioxeHHbie Meatfly 
aByMa npoTOKciuieMHbiMH sjieMeHTaMH. IlepBMe flejieHHH kjictok nepHUHKJia (cm. Taojinuy, 
2), cBa3aHHbie c HHHUHaUHefi Ookoboio KopHa, aanaioTca aHTHKJiHHaJibHHMH, nonepennuMH 
(no OTHOUieHHK) K npOflOJIbHOfi OCH KopHa). 3th flejieHHH HaCTO OKa3MBaiOTC8 HepaBHbIMH. 
flejreHHa kjictok b cTejiapHofi napeHXHMe Taicace 6mjih aHTHKjiHHanbHbiMH. Ohh BCTpenajincb 
He TonbKo b tom cerMeHTe ueHTpanbHoro umiHuupa, b kotopom 6yaeT cpopMHpOBaTbca 
6 OKOBOH KopeHb, HO H B COCeflHHX. FlOCJie 2—3 aHTHKJlHHailbHblX flejieHHH Bcex KJieTOK 
nepHUHKJia, pacnonoaceHHbix b ceKTope 3aKnaaKH Gokoboto Kopita, kjictkh HanHHaioT pacra 
b nonepenHOM no othoiuchhio k och KopHa HanpaBjieHHH. TonbKo nocJie 3Toro pocTa 
HagjnoflajiHCb nepHKJiHHajibHMe flejreHHa kjictok. Kjictkh SHUOflepMH cpopMHpytoT Rjiararm- 
uie — KapMauieK (Tasche), OKpyacaroiuHfi npHMopflHfi. 

flflpa KJieTOK npHMopflHeB Ha caMbix paHHnx 3Tanax pa3BHTHfl 6buiH MeneHbiMH 
(cm. TaOjiHuy, 3), a Ha 6ojiee no3flHHX (3-cjiofiHufi h 6ojiee) Menenbix kjictok b npHMOpflHH 
He o6H3pyxceHO (cm. TaOjinuy, 4 ). B OTflejibHbix KJieTKax Kopbi, pacnojioaceHHbix HanpoTHB 


4 BoTaHHHecKHH xypHa ji, N? 5, 1996 r. 
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TaKoro xopouio pa3BHToro npHMOpflHa, 6bUiH bhuhm MeneHbie aflpa h HHoraa mhtothhc- 
CKHe cjwrypbi. Bo3o6HOBjieHHe bkjieomchhb 3 H-THMHflHHa b kjictkh Ookoboto KopHa 
Ha6jiK>najT0Cb jiHiiib nocjie Bbixcua ero Ha noBepxHOCTb. rioflo6HbiH xapaKTep bkjhohchhb 
3 H-THMHflHHa B KJICTKH Ha6jHOflajICH B XOfle pa3BHTHfl npHMOpflHB SOKOBblX KOpHefl Vicia 
faba L. (MacLeod, Davidson, 1968). BitJiiOHeHHe 3 H-THMHflHHa b aapa kjictok Ha6jnoaa- 
jiocb TOJibKo y He6ojibuiHX npHMOpflHeB, coaepxamHX MeHee 1500 kjictok. TaKHe 
npHMopuHH HMeJiH hh3Khh HHfleKC MeneHMx KJieTOK nepe3 4—10 4 nocjie Hanana 
HHKy6aiJHH npOpOCTKOB C 3 H-THMHflHHOM. npH (pHKeaUHH KOpHefi B 60 Jiee n03flHHe CpOKH 
HHfleKC MeqeHHX kjictok yBejiHHHBaJica. IIpHMopflHH, conepacaiUHe 6ojiee 1500 kjictok. 
He BKJlIOHaJIH B COCTaB aaep 3K30reHHbIH 3 H-THMHflHH. KjieTKH 3THX npHMOpflHeB 6bIJIH 
MCMCHbIMH npH 06 pa 60 TKe 3K30TCHHbIM 3 H-THMHflHHOM TOJIbKO nOCJie yflafleHHa OKpyjKatO- 

ihhx TKaHefi (MacLeod, 1971, 1972). IlpHHHHbi TaKoro xapaKTepa BKjiioHeHHfl 3 H-thmh- 
flHHa B KJieTKH B XOfle p33BHTHfl npHMOpflHH 60KOBHX KOpHCH OCTaiOTCfl HeaCHbIMH flO CHX 

nop (MacLeod, McLachlan, 1975). 

ABTOpbi 6jiaroaapaT npocp. flaHHJiOBy MapHio «DeaopoBHy 3 a coaeficTBHe b npOBeaeHHH 
pa6oTbi h ueHHbie 3aMeHaHHa npH noaroTOBKe pyxonHCH. 
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SUMMARY 


Lateral root initiation and root development were studied in Triticum aestivum ( Poaceae ) using 
light microscope. Correlation between the cell position in the last mitotic cycle and its ability to 
resume proliferation during lateral root initiation was determined. The cells resume their proliferative 
activity with DNA synthesis. Most likely, only the cells in the meristem which have completed their 
mitotic cycle in Gi-phase are later capable to resume the cycle and to participate in the initiation of 
the lateral root. The position and orientation of the first cell divisions in various plant tissues, that 
take part in the initiation of lateral roots were indicated. Lateral root organization at the different 
stages of development was traced. 


YAK 581.143.6 Eot. *yp H ., 1996 r„ t. 81, N? 5 

© B. M. IlaxoMOBa, H. B. KojibuoBa, H. A. HepnoB 

K BOnPOCY O CymECTBOBAHHH PEryjWTOPA BETBJIEHHfl 
nPOPOCTKOB TOPOXA B KyJIbTyPE IN VITRO 

V. M. PAKHOMOVA, N. V. KOLTSOVA, I. A. CHERNOV. PROBLEM ON THE EXISTENCE 
OF REGULATOR OF PEA SEEDLINGS BRANCHING IN VITRO 

PhyManH pocT npopocTKOB ropoxa a ycjioBHSX Kyjibtypbi in vitro, y nacTH npopocncoa obHapyxeHO 
BemieHHe nobera. YcTaHoaTeHo, hto sto »&Tenne obycjioBJieHo BJUiaHHeM TepMOCTaSvuibHoro SHOJiorHMecKH 
axTHBHoro tj)aKTopa(OB), BbmeJiaeMoro npopocTKOM b epeny KyjibTHBHposaHHa h BbiCTynaiomero b KanecTBe 
peryjisiTopa npoueccoa KJieTOMHoro fleueHHH h jtHtJxpepeimHauHH. 

BbinoJiHeHo 3HaHHTeJtbHoe kojihmcctbo HCcaeaoBaHHH no BbipautHBaHHio 3peJibix 
3apoflbiuteH b ycnOBnax KyjibTypbi in vitro. Bojibinaa nacTb HCcaeaoBaHHH noannHeHa 
pemeHHio npnitnaAHbix 3ajran (nonyueHHto B3pocJibix pacTeHHH H3 a6opxnBHbix 3apoflbi- 
lneii, hcbcxoxchx b ofibiuHbix ycnOBnax ccmhh, nojiyneHHbix b pe3yjibTaTe OTflajieHHoii 
rH6pHflH3aiIHH). 

BbipautHBaHHe 3pejibix 3apoabiuieH b KOHTporiHpyeMbix ycaoBnax HMeeT h 6oabuioe 
TeopeTHMecKoe 3HaneHHe. C noMombio MeTofla 3M6pHOKynbTypbi b ycaoBnax in vitro 
npoaonxcaeTca pa3pa6oTKa xaKoit (JjyHflaMeHTanbHOit npofineMbi, xax H3MeHenne (JiopMO- 
06pa3OBaiIHB pacTeHHH. 

JlaBito ycTaHOBneHO, hto nacTb KynbTHBHpyeMbix 3apoAbimeH in vitro no BHeiuHeii 
MoptJjoJiornH OTKjiOHaeTca ot HopMajibHbix. HaSmoaaiOTca cmtbHoe BbiTarnBaHHe hckoto- 
pux opraHOB, H3MeHeHHe hx TOJiutHHbi h t. n. KpoMe Toro, hmciot mccto paammHbie 
aHOMamiH b pa3BHTHH (HCAopa3BHTHC KopeoiKOB HJiH no6era, HenpaBHJibHoe pacnonoxce- 
Hne nepBoro jincTa h ap.). OTMenaioTca HapyuieHna Tponn3Ma (HBaHOBcxaa, 1946; 
3flpyHKOBCKaji-PHXTep, 1974). 

OaHaKo nccaeaOBaTejiH ao chx nop He hmciot mctkhx npeacTaBneHHH o npnMHHax, 
MexaHH3Max h HHayKTOpax npoHCxoxaeHHa in vitro 3 thx hobmx cfiopM. n° bcch 
B epOBTHOCTH, OAHOH H3 HiaBHblX npHHHH 3TOID tjjeHOMCHa aBJiaeTCa (J)H3H0J10rHMeCKHH 
CTpeCC, CBBSaHHblii c TpaBMaTHHeCKHM UIOKOM H HeoSblHHblMH yCJIOBHHMH CymCCTBOBaHHB. 
Heo6biMHbie ycnOBHa cymecTBOBaHna — sto nepexoa Ha hobmh pextHM nHTaHHa, H3Me- 
HeHne ra30BOro cocTaBa aTMOCtJiepbi BbipamnBaHna, HapytneHne ropMOHanbHoro SanaHca 
h ap. (KaaHHHH h ap., 1980; HBaHOBa, 1994). IlocaeaHee, coraacHo HauinM npeacTaBae- 

HHBM, MOXteT npHBOAHTb K 3HaMHTCJlbHblM $H3HOaOrO-6HOXHMHHeCKHM H3MeHeHHBM 
KJieTOK h TKaHeii. 

B CB83H C 3THM Lie Jib HaCTOBUteH paSoTbl — HCCaeaOBaHHe npHHHH H B03M03KHblX 
HHayKTopoB upoHcxoxtaeHHS HOBbix 4>opM pacTeHHH in vitro. 
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MaTepHan h MeroaHKa 


06-beKTOM H3yHeHHH BBJIJUlHCb npOpOCTKH H H30JIHp0BaHHbie 3apOflbiUlH (OCCBafl HaCTb) 
ropoxa Pisum sativum L. copia «Ka3aHCKHH-38». CeMeHa 3aMaMHBanH b AHCTHJuiHpoBaH- 
hoh BOfle b TeMeHHe 8 m npn 26 °C b tcmhotc (b TepMOCTaTe), 3aieM nepeHOCnjiH Ha 1 cyr 
b KioBeTy Meacfly AByMH jiHCTaMH BJia>tc hoh <t>HJibTpoBanbHoii 6yMara. riocjie npoKjieBWBa- 
hhh Kopeiuxa ceMeHa pacKjiaabiBanH Ha nep4>opHpcmaHHyK) nnacTHHKy, noMemeHHyio b 
KKJBeTy. KlOBeTy 3anOJIHBJIH flHCTHJUIHpOBaHHOH BOflOH HJIH nHTaTeJTbHOH CpeflOH YaHTa 
(pH 6.0). Bbica>KHBajiH 500 ccmhh. B HeKOTopwx onbuax ceMeHa npeflBapHTejibHO CTe- 
PHJ1H30B3JIH. ripoueflypa CTepHjiH3auHH ceMHH 3aicniOHaeTca b caeflyiomeM: ceMeHa ropoxa, 
cjioaceHHwe b He6ojiboioH MapaeBbiii MeuioneK, norpyxcanH Ha 5 mhh b 0.1 %-& pacTBop 
cyneMbi h Tpnxmbi npoMbiBann b 6ojibiuoM oGbeMe cTepnjibHOH boau. npopocTKH 
BbipamHBanH Ha CBeTy (ocBemeHHOCTb 3000 jik) h b TeMHOTe npn 26 °C. npocrepHJiH30- 
BaHHbie ceMeHa pacKjiaflbiBanH b noflroTOBJieHHbie mbuikh IleTpH c arapH30BaHHOH cpefloii. 
HaSyxaHne b sthx ycnoBHax npoxoflHJio b TeMeHHe 1 cyr b TepMOCTaTe npn 26 °C. OceByio 
MacTb 3apoflbiuieH oxaejiaJiH ot ceMafloaeii h noMemariH b npo6npKH co CBexeii nHTaTeab- 
Hoii arapH30BaHH0H cpeflOH YaHTa (3apyHKOBCKaJi-PnxTep, 1974). HHTaKTHOCTb 3apOflbi- 
lHeH KOHTpOJIHpOBajIH MHKpOCKOriHMeCKH. B pHfle OnblTOB flJIH nOCaflKH 3M6pHOKyjlbTypbI 
HcnOjib30BajiH cpeay YaHTa nocjie 25 flHeii KyjibTHBHpoBaHHa pa3BeTBJieHHbix npopoCTKOB 
(«KOHaHHHOHHpoBaHHyro» cpefly YaiiTa); npopocTKH c pa3BeTBJieHHMM no6eroM yaarnnHCb 
H3 cpeabi. B OflHOM H3 BapnaHTOB KOHflHUHOHHpoBaHHyio cpeay YaHTa HarpesaJiH ao 
100 °C h 3aTeM nepea nocaaKoii 3M6pHOKyjibTypbi oxaaxaaaH ao KOMHaTHoii TeMnepaTy- 
pbi. B apyroM BapnaHTe b KOHaHuHOHHpoBaHHyro cpeay YaiiTa bboahjih 1 mM pacTBop 
nanaHHa («Serva», TepMaHHH) c noMombio MeMSpaHHbix cjDHJibTpoB Flow Pore, 0.2 mkm, 
nocae aero cpeay Bbiaep>KHBaaH b TepMOCTaTe npH 37 °C 60—80 mhh. 3aTeM BBeaeHHbiii 
4>epMeHT aeHaTypHpoBanH nyTeM HarpeBaHHa cpeabi ao 100 °C. nocae oxaaxmeHHH cpeay 
Hcnoab30BaaH aaa nocaaKH 3M6pHOKyabTypbi. Ha CBeacyio cpeay YaiiTa BbicaxcHBaaocb 
500 3apoabiuieii, b ocTaabHbix cayaaax — 100±5 3apoabimeii. KyabTypu HaxoanaHCb b 
T eMHOTe h Ha CBeTy (ocBemeHHOCTb 3000 nK, 26 °C) b TeMeHHe 4 — 7 Heaeab. 

B aHaaoraMHbix CTepHabHbix ycaoBHax BbipamHBaaH npopocTKH TaK*e H3 ueawx 
npocTepHaH30BaHHbix ccmsh Ha arapH30BaHHoii cpeae YaiiTa hhh Ha arape. 

3KcnepHMeHTbi npoBoaHaH b 3—6-KpaTHoii noBTopHOCTH. nonyaeHHbie pe3yabTaTbi 
o6pa6oTaHbi CTaTHCTHMecKH coraacHo pa6oTe B. JI. Bo3HeceHCKoro (1969). 


Pe 3 yabTaTU h hx o 6 cy*aenHe 

Ha phc. 1 npeacTaBaeHa 3M6pHOKyabTypa ropoxa Ha cpeae YaiiTa npH pa3aHMHbix 
ycaoBHHX BbipauiHBaHHH h Ha pa3Hbix 3Tanax pa3BHTHH. Moxho BHaeTb, mto H3 3apoabiuieii 
BbipaCTaaH «MHHnaTiopHbie» npopocTKH c xopHSMH h noOeraMH. npH npoBeaeHHH pa6oT 
HaMH 6bia OTMeMeH HHTepecHbiii cj)aKT HeoSbiMHoii MoptjjoaoniH npopoCTKOB — BeTBaeHHe 


TABJ1HUA 1 

BaHBHHe pa3AHMHwx cpea BwpamHBaHHa Ha pa3BHTHe 3M6pHoKyabTypw ropoxa 


Cpeaa 

KyJIbTHBHpOBaHHH 

Macao npopoCTKOB 

C paTBeTB.TCHHblM 

crc6aeM 

) 

Cpc^a 

KyjibTHBHpoBaHHH 

Macao npopocTKon 

C paTBeTBJieHHbIM 
cTe6aeM 

CBexasi cpeaa YaiiTa 

100 ±5 

1 

Harperaa ao 100 °C 

«KOHaHUHOHHpOBaHHaa» 

cpeaa Yaitra 

35 ±5 

«K0HaHUH0HHpoBaHHa»» 

cpeaa YaiiTa 

37 ±4 

i 

06pa6oraHHaa nanaHHOM h 
Harperaa ao 100 "C 

«KOHaHUHOHHpOBaHHaa» 

1 cpeaa Yaiita 

18 ±2 
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Phc. 1. Poct 3M6pHOJcynbTypfci ropoxa Ha cBeTy h b tcmhotc. 

/ — h 30-inpoBaHHbiH 3apoflwui wepes 2 hhh nocne nocamcH (a tcmhotc), 2 — wepea 7 neaejib na CBeTy, J — qepe3 4 HeneJin 

B TeMHOTe. 


noSera y 3HaHHTejibHofi nacTH npopocTKOB (okojio 20 %) (pnc. 2; Ta 6 ji. 1). Hanano 
HeTBjieHHa perncTpnpoBajjocb, KaK npaBHJio, nepe3 3—4 HejiejiH KyjibTHBHpOBaHHS. 3 to 
HBJ ieHHe 6 buio eme Gojiee BbipaxeHO npH BbipauiHBaHHH pacTeHHH H3 qejioro ccmchh b 
cxepHjibHbix ycjioBHax Ha cpeae Yafixa h 0.7 %-m arape Ha CBCTy h b TeMHOTe (okojio 
30 %) (pnc. 3; Ta 6 ji. 2), hto HcmuoHano B03M0XH0CTb bjihhhhh paHeBoro 3(Jx})eKTa (npn 
BbmjiCHCHHH 3apojibiuia), OTcyTCTBHa cBeTa h komiiohchtob nnTaTejibHoii cpeflbi YaiiTa Ha 
BeTBJieHHe noSera. ripn o 6 pa 6 oTKe ccmbh cyjieMofi h nocjienyiomeM hx BbipauiHBaHHH b 
H ecTepnjibHbix ycjioBHflx BeTBJieHHe npopocTKOB He HaOjuoaajiocb (Ta 6 ji. 2), hto CBHjie- 
TejibCTByeT 06 OTcyrcTBHH XHMHHecKoro B03fleiicTBHs CTepHJiH3yiomero areHTa (cyneMbi). 

CjieuyeT OTMeTHTb, HTO nOAOOHblii 3(JxJ)eKT 6bUl 3aperHCTpHpOBaH B eAHHHHHblX 
cjiynanx (okojio 0.3 %) (Ta6ji. 2) npH BbipauiHBaHHH pacTeHHii H3 uejibix He o6pa6oTaH- 
HblX CyjieMOH CeMSH B HeCTepHJIbHbIX yCJIOBHHX B flHCTHJUlHpOBaHHOH BOfle B TepMOCTaTe. 
BeTBJieHHe b bthx ycnoBHsx HMejio MecTO npn MexaHHHecKOM noBpexjieHHH maBHOH 
TOHKH pOCTa no6era H, nO-BHJIHMOMy, 6bUIO Bb!3BBHO CHflTHeM anHKajIbHOro flOMHHHpO- 
BaHHH (McIntyre, Damson, 1988). B cjiynae 3M6pHOKyjibrypbi HapymeHHe tohkh pocTa 
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Fhc. 2. PasBeTBjieHHaa 3M6pHOKyjibTypa ropoxa Phc. 3. BeTBjieHMe no6era y npopocTKOB ropoxa, 

(iepe3 5 Heae.it b TeMHcvre). BtipaiueHHUX b CTepwitHtix ycaOBHSx h 3 uentix 

cetwH (nepe3 10 jweii). 

He perHCTpHpoBanocb (3apoflbiuiH, noBpexaeHHbie bo BpeMa BbiHJieHeHHS, nepea nocaaKOfi 
BbiSpaKOBbiBajiHCb). Ha Haul B3rjiaa, sto cBHaeTenbCTByeT o tom, hto BeTBJieHne no6era 
HenocpeacTBeHHo CBS3aHo c ycjiobhhmh KynbTHBHpoBaHHB. 

npH BbipautHBaHHH 3M6pHOKyj1bTypbl Ha KOHAHKHOHHpoBaHHOH Cpefie YailTa pe3KO 
(nOHTH b 2 pa3a) yBe/iHHHBaaocb kojihhcctbo HeTHnHHHbix npopocTKOB (Ta6ji. 1) h 
BeTBJieiine perHCTpHpoBanocb y*e nepe3 7—10 HHefi. 3 to CBnneTejibCTByeT o tom, hto 
npn BbipautHBaHHH 3M6pHOKyjibTypbi, no Bcefi BepoflTHOCTH, HMeeT MecTO BbiaejieHHe b 
cpeay KyjibTHBHpoBaHHS (paxTopa (cpaKTopoB), B/iHaiomero Ha pocT h pa3BHTHe H3oaHpo- 
BaHHbix 3apoflbiiueH. 

riofloOHoe HBJieHHe 6buio onncaHO h apyniMH HccaeuosaTejiaMH, noKa3aBuiHMH, hto 
KJ ierKH npn KyabTHBHpoBaHHH npoayuHpyWT h BbiaenaiOT (JiaiCTopbi, HeoOxoanMbie ana 
hx pocTa, — (JiaKTopbi «KOHaHUHOHHpoBaHHa». XHMHHecKax npHpona hx He BbiacHeHa 
(Muir et al., 1958; Jones et al„ 1960; TaM6ypr h ap., 1990). HccneaOBaHHS K. 3. TaM6ypra 
c coaBT. (1990) noKa3anH, hto (paKTopbi KOHUHUHOHHpoBaHHa — HH3KOMoneKynapHbie 
(600—1200 fl) AOBoabHO TepMocTaOmibHbie BemecTBa. OaxTopbi, nponyunpyeMbie ltneT- 
KBMH OflHHX BHaOB paCTeHHH, CnoC 06 HbI fleHCTBOBaTb Ha KJieTKH apyTHX BHaOB. Hh oahh 
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TABJ1HUA 2 

B.TOHHHe pajJIHMHhlX yCJIOBHlt BbipaUiHBaHHH H o6pa6onCH CeMHH CyjieMOii 
Ha pa3BHTHe npopoctKOB ropoxa 





HhCJIO npOpOCTKOB 

ycaoBHa BbipauiHBaiiHa 


C pa3BeTBJICHHbiM 




cTe6^eM 

CTepHJIbHbie 

j 

ICpejia YaHTa 


TeMHOTa 

145±fi 




CiieT 

135+8 


•0-7 %-ft arap 


TeMHOTa 

150±10 




Cbct 

150+11 

HecTepmibHbse 

Bona 

06pa6oTKa cyjicMoft 

TeMHOTa 

0 




Cbct 

0 



Be3 o6pa6oTKH 

TeMHora 

2+0 




Cbct 

0 


Cpeaa Yaftra 


TeMHora 

0 




Cbct 

0 


H3 o6blHHO HCnOJlb3yeMbIX KOMIlOHeHTOB nHTaTeJTbHblX cpea He MOr 3aMeHHTb cjDaKTOpbl 
KOHflH UHOHHpOBaH H8. 

HHTepeCHO, HTO B HaillHX SKCnepHMeHTax npH BHeCeHHH B KOHaHUHOHHpOBaHHyK) 
cpeay YaftTa pacTHTejibHOH npoTeHHa3bi nanaHHa (pH onT = 5.5—5.7) ko.ihhcctbo pa3BeT- 
BJieHHbix npopocTKOB ocTaBanocb npH6jiH3HTejibHO Ha ypoBHe TaxoBbix (okojio 18 %), 
BbipamHBaeMbix Ha cBe*eft cpeae YaiiTa (Ta6n. 1). Ba*HO, hto H3-3a npoueflypbi Harpe- 
BaHHB cpeflbl npaKTHHeCKH He H3MeHa.nOCb HHCJIO pa3BeTBJieHHbIX npOpOCTKOB (okojio 
35 %) (Ta6ji. 1). Ha ocHOBaHHH npoBefleHHbix 3KcnepnMeHTOB moxcho nonaraTb, hto 
BbiflejiaeMbiH npopocTKaMH cjDaxrop ((JjaKTopw?) TepMOCTa6roieH; He hckjhohcho, hto oh 
HMeeT nermwHyio npHpoay. B cb»3h c 3thm yMecTHO OTMeTHTb HCCJieflOBaHHa R. Huystee, 
A. Tam (1988), rae noxa3aHO BbicBo6oxcaeHHe KynbTHBHpyeMbiMH KJieTKaMH apaxwca b 
cpeay BbipauiHBaHHa bo BpeMa pocTa 27 nenTHflOB. Ednbinaa nacTb H3 hhx HMeeT 
KaTHOHHbiH 3apaa, a MoaexynapHaa Macca BapbHpyeT Mexsay 14 h 70 kJT HacTb 6ejixoB, 
BbicBo6o*aaeMbix b cpeay, DiHK03HjiHpoBaHa. B to xce BpeMa b nocneaHne roaw 
o6ocHOBbiBaeTca nonoxceHHe o tom, hto onpeaeaeHHbie HH3KOMoaeKyaapHbie nenTHaw 
Moryr BbiCTynaTb xax cneUH(J)HHecKHe peryaaiopbi pocTa paCTeHHH (Klambt, 1983, 1985). 

HeoSxoaHMO noanepKHyTb, hto onucaHHbiH HaMH cJjeHOMeH 6bi;i xapaxTepeH He ana 
Bcex npopocTKOB, hto oSycaoBaeHO, no Bcefi BepoaTHOCTH, reTeporeHHOCTbio coptoboh 
nonyaauHH (flaHOBHH h ap., 1982). rio-BHawMOMy, onpeaeneHHaa nacTb ceMaH HaxoawTca 
b $H3HoaorHHeCKOM cocToaHHH, npH kotopom pacTymHH 3apoabiui cnocoSeH BOCnpHHH- 
MaTb 3TOT (JjaKTOp. 
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EoTaHHHecKHfi caa npa KasaHcxoM ymiBepcHTere IloJiyMeHO 9 IX 1994 


SUMMARY 

Growth of pea seedlings in vitro was studied. Shoot branching of some seedlings was observed. 
This phenomenon is supposed to be mediated by biologically active substance (peptide) released by 
seedling into medium which plays a role as a regulator of cell division and differentiation. 


yflK 634.21 : 581.3 : 581.55 : 594.2 Bot xypH., 1996 r„ t. 81, N; 5 

© O. H. JIaryTOBa, B. B. Ha3apoB, C. B. IIIeBnenKO 

CEMEHHOE BOCIlPOH3BE^EHHE DACTYLORHIZA ROMANA 
(ORCHIDACEAE) B KPbIMy 

O. I. LAGUTOVA, V. V. NAZAROV, S. V. SHEVCHENKO. SEED REPRODUCTION 
OF DACTYLORHIZA ROMANA (ORCHIDACEAE) IN THE CRIMEA 

H3y<teHu 6hojioihsi UBeTeHns, 3Koaorns onbuiemui, oruiOflOTBopeHne, ceMemiaa npoayKTHBHocib h 3m6pho- 
reHe3 oanoro n3 MaaoHccjieaoBaHHbix bhaob opxaaHWx Kpima — Dactylorhiza romana. 

ripouecc ceMeHHoro BocnpoH3BetteHHa y opxHOHbtx xapaKTepH3yerca KpaitHe bmcokoh 
creneHbio cneuHanH3aaHH Bcex ero 3TanoB — MHxpo- h MaKpocnoporeHe3a, MHKpo- h 
MaKporaMeToreHe3a, onbuieHHa, omiOAOTBopeHHJi h 3M6pHoreHe3a. Xopouio H3BecTHbi cnoxcHwe 
KoppenauHH Mextay ubctkom h areHTOM ero onbtneHHH (Darwin, 1862; Van der Pijl, Dodson, 
1966; Nilsson, 1980), oiuionoTBopeHMeM h crpoeHHeM 3apojaibiuia ceMeHH (TepexHH, KaMenHHa, 
1969; CaBHHa, 1972, 1979), CTpoeHHeM 3apoabiuia h cnocodoM npopacTaHHH ceMeHH (TepexHH, 
1977). Bee 3th KopperumHH ct|3opMHpOBanHCb maBHbiM o6pa30M noa bjihahhcm TeuneHUHH 
HHTeHCHCjDHKaUHH CeMeHHOH npoayKTHBHOCTH, KOTOpaa y OpXHaHbIX HMeeT apKO BbipaXCeHHblii 
xapaKTep. Taxwe napaMerpbi, kbk ypOBeHb ceMeHHOii npoayKTHBHOCTH, creneHb peayiotHH 
3apoabima h SHaocnepMa, creneHb aH({xf)epeHUHpoBaHHOCTH ceMX3aHaTKa ko BpeMeHH pacnyc- 
KaHHa uBcnca, creneHb arperapoBaHHOCTH nbiabubi b nonaHHHax hah noamfHapHax, Hepeaxo 
npeacTaBjunoTca b BHae cHcreMbi c npaMbiMH h oOpambiMH cb»3»mh (Van der Pijl, Dodson, 
1966; TepexHH, 1977; Ha3apoB, 1995a). rioaTOMy oco3HaHne 3aKOHOMepHOCTeii nporeKaHHii 
oraejibHbix STanoB ceMeHHoro BocnpoH3BeaeHHa y opxnaHbix Tpe6yeT BcecropoHHero H3yneHHJi 
nponecca penpoayKUHH b uejiOM. nepBbie nonuncH KOMnaeKCHoro H3yneHH5i ceMeHHOii 
penponyiutHH y opxHaHbix yxe caeaaHbi (Dieringer, 1982; Mehrhoff, 1983; Gregg, 1991), 
xoth npn 3tom 6buiH HCcneaoBaHbi aaneKO He Bee ee ochobhmc 3Tanw. 
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Oco6yio aKTyanfaHocTb KOMnnexcHOMy H3yneHHK) penpoayxuHH y opxHflHwx npHAaeT 
TOT (JiaXT, 4TO 6onbllIHHCTBO 3THX paCTCHHH B HaCTOamee BpeMa OTHeceHO K KaTeropHH 
peflKHX h HCMe3aiomHX (BaxpaMeeBa, fleHHCOBa, 1988). 

Uejib HacToamefi pa6orbi — HCcneaoBaHHe ochobhmx 3TanOB ceMeHHOro BOcnpoH3- 
BeaeHHH b oahoh H3 nonyjiauHH «xopHexny6HeBOii» opxnnen — Dactylorhiza romana 
(Seb. et Mauri) Soo: cjiopMHpoBaHHa ereHKH nwnbHHxa h ceMA3a4aTxa, pa3Bmna 
My>KCKoro h >KeHCKoro raMercxjjHTOB, npoueccoB onwjieHHa h onnoaOTBopeHna, paHHero 
3M6pnoreHe3a h ceMeHHoii nponyxTHBHOCTH. 


MaTepHan h MeroflHKa 

U,eHOnonynauHio Dactylorhiza romana b KpbiMy H3ynanH b TeneHHe 1989—1990 rr. 
YuacTOK Ha6jnofleHHii HaxoflHTca Ha ioxhom MaKpocKJiOHe InaBHOH rpanw Kpmmckhx 
rop, b oxp. noc. OpeaHaa, Ha Bbicoie 420 m Haa yp. m. Oh pacnonoxreH b nopocneBOM 
Ay6oBO-rpa66HHHHKOBOM necy c npnMecbio aceHa Bbicoxoro Fraxinus excelsior L. h 
3CMAaHHMHHKa MenxonnonHoro Arbutus andrachne L. KycTapHHKOBbiH apyc npeaCTaBJieH 
6 o6obhhkom Laburnum anagyroides Medic, h HrciHueH Ruscus ponticus Woronow ex 
Grossh. 

3M6pHOAonmecKHe HCCAeAOBaHHa npoBOAHAH no oOmenpHHaTOH mctoahkc (PoMefic, 
1954; nayuieBa, 1974). H3yneHHe bcah xax Ha nocroaHHbix, Tax h Ha BpeMeHHbix 
npenapaTax c npHMeHeHHeM TeMnopaAbHoii cJjHKcauHH MaiepHana no paOoTe M. C. Ha- 
BaiiiHHa (1934). npoaonxcHTenbHOCTb npoMexcyTKOB BpeMeHH Mexcay AByMa nocneayiomH- 
mh 4>HKcauHaMH 3aBHceAa ot ckopocth nporexaHHa Toro hah hhoid npouecca. ripn 
H3yHeHHH cnoporeHe3a h raMeToreHe3a oHa cocTaBHAa 24 4 , onAOAOTBOpeHna — 84 , 
3M6pnoreHe3a — 2 aha. FIpenapaTbi H3roTOBAaAH c toaiuhhoh cpe3a 15 mkm. B Ka4ecTBe 
(JmKCHpyiomeH >khaxocth HcnoAb30B3AH CMecb KapHya (6:3: 1) h 4eM6epneHa. 
FIpenapaTbi OKpauiHBaAH MemnrpiOHnHpoHHHOM c noAxpacxoii aAUnaHOBbiM chhhm. 
AHanH3 npenapaTOB BbinonHann c noMombio CBeTOBoro MHxpocxona Jenamed-2. 

Bcex HacexoMbix, nocemaiomHx uBeTKH Dactylorhiza romana b nepnoa Ha6AK)AeHna 
(142 4 ), OTAaaAHBaAH ana nocAeAyiomero hx onpeAeAeHna. napannenbHO Bean otaob 
H acexoMbix Ha UBeTKax Apyrax pacieHHH, uBeTymnx OAHOBpeMeHHO c D. romana. 
HacexoMbix TmaieAbHO ocmbtphbaah noa OHHOxynapHbiM MHxpocKonoM MBC-9 Ana 
oOHapyxeHHa reMHnoAAHHapHeB D. romana hah hx nacTeii (bhcuhahcb, xayAHKyn h 
M accyn), a Taxxe nbuibiibi Apyrnx pacieHHH. ripn oOHapyxceHHH nocneAHefi ee o6pa6a- 
TbiBanH cornacHO mctoahkc G. Dieringer (1982) ana nocnenyiomeH HaeHTH$HxauHH c 
3TaAOH3MH. STanoHHyio nbiAbuy coOnpanH co Bcex pacTeHHii, UBeTymnx OAHOBpeMeHHO 
c opxHAeeii, xax HenocpeACTBeHHo Ha H3ynaeMOM ynacrxe, Tax h b ero OKpecTHOCTax. Ee 
o6pa6aTbiBaAH TeM ace cnocoOoM. 

B ocHOBy MeTOAHKH HCCAeAOBaHHa ahhamhkh uBeTeHHa h onbmeHHa y D. romana 
6 biAH nonoxceHbi npneMbi, Hcnonb3yeMbie npn H3y4eHHH sthx npoueccoB y opxnAHbix 
(Darwin, 1862). Y 50 reHepaTHBHbix ocoGefi D. romana b TeneHHe nepnoaa UBeTeHHa c 
nepHOAHHHOCTbK) 1 pa3 B 2 AHa npOH3BOAHAH OCMOTp BCeX UBeTKOB Ha COUBeTHH (pnc. 1). 
ripn 3tom OTMenaAH cocToaHHe BeHHHxa h penpoayxTHBHbix opraHOB. no hbahahio 
reMHnoAAHHapneB b rHe3nax nwnbHHxa, a Taxxe Maccyn reMHnoAAHHapHeB Ha pbinbue 
BbiAenanH 9 cocToaHHH. HcxoaHoe cocToaHHe uBeTxa, xorna b rae3Aax nbinbHHxa HMenHCb 
06 a reMHnonnHHapHa h pbinbue 6 bino cboGoaho ot Maccyn, o 6 o 3 Ha 4 anH 3HaxoM 2 

(4HCAHTenb 0Tpa>xaeT H3MeHeHna, Bbi3BaHHbie onbiAHTeneM b aHapouee, a 3HaMeHaTenb — 
b THHenee). nocne nocemeHHa onbinHTena b uBeTxe MoareT np0H30HTH oaho H3 cneayio- 
iuhx H3MeHeHHi<: 4 — oahh reMHnonjiHHapHH yaaneH, pbinbue cboGoaho ot Maccyn; - — 

o6a reMHnonnHHapHa yaaneHbi, pbinbue cboGoaho ot Maccyn; * — o6a reMHnonnHHapHa 
yaaneHbi, Maccynbi HaHeceHbi wa oaHy nonoBHHy pbinbua; 4 — oahh reMHnonnHHapHH 
yaaneH, Maccynbi HaHeceHbi Ha o6e nonoBHHbi pbuibua; 4 — oahh reMHnonnHHapHH 
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Phc. 1. Mop(J)ojionw UBeTKa D. romana. 

1,2 — BHeuiHHH bha UBeTKa; 3 — KOJiOHica: 4 — reMHnanflHHapHti. 6 — 6ypcmcyjia, e — bhcqhahiI, i — ry6a, j — 3aB*3t>, 
k — xaynHKyjia, m — Maccyjiu, p — /lonacnr punma. Macurradiiaji jumeftica: 1,2 — 5; i — I mm. 


yaaiieH, MaccyAbi HaHeceHbi Ha OAHy noAOBHHy pbiAbua; | — 06a reMHnojuiHHapna 
yAaneHbi, MaccyAbi HaHeceHbi Ha o6e noAOBHHbi pbuibua; 2 — reMHnojuiHHapHH He 
yAajieHbi, MaccyAbi HaHeceHbi Ha o6e noAOBHHbi pbuibua; ® — reMHnojuiHHapHH He 

yAaAeHbi, MaccyAbi HaHeceHbi Ha OAHy noAOBHHy pbiAbua. H3MeHeHH» b UBeTKax y 
OTAeAbHbix oco6efi 3anncbiBajiH b CAeAyiomeM BHAe: Nn(n') 1^, 2®, 3^, ... n', rae N — 

HOMep oco6h, n — hhcao ubctkob Ha coubcthh, n' — hhcao pacnycTHBuinxca ubctkob 
b coubcthh, 1^, 2j, 3^ — cocTOBHHe penpoAyxTHBHbix opraHOB UBeTKa h ero nopaAKOBbifi 
HOMep OT OCHOBaHHa COUBeTHH. 
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Ajih H3yHeHH5i 6hoaothh UBeTeHHH npH noMOiUH SyMaacHwx h MapjieBwx naxeTOB 6mjih 
H30JlHp0BaHbI 9 COUHeTHH, HeCyiJUHX B o6mefi CJIO)KHOCTH 61 UBeTOK. M3 HHX y 20 UBeTXOB 
(b 3 couBeTHHX) npoH3BeJTH HCKycCTBeHHyio reHTeHoraMHio, eme y 20 ubctkob (b 3 co- 
UBeTHax) — HCKycCTBeHHyio ayroraMHK). OcrajibHbie ubctxh 6buiH ocTaBjieHbi 6e3 H3Me- 

HeHHH. 

H3yneHHe >KH3Hecnoco6HOCTH uBeTxa npoBOflHjin no cneayromeH cxeMe. 

Flbinbua. Hepe3 2 aha H3BJiexajw reMnnoJuiHHapnH H3 rae3A mnbxo mto pacnycTHB- 
oiHxca uBeTKOB (ry6a He nouHoCTbio npHHana CBoe HopManbHoe nono>xeHHe) h noMemanH 
b 6yMaxHbie naxeTbi. naxeTbi ocraanaJiH b nonynauHH Ha MeCTe, 3ainHiueHHOM ot npaMoro 
nonajiaHH» arMoccjDepHbix ocauxob. 3aTeM, xorna c MOMeHTa nepBoro H3BjieHeHH» reMH- 
iiojuiHHapHeB npoxoflHji cpox, onpeaejieHHbiii 3apaHee, b nonynauHH OTbicxHBanH TOAbxo 
4TO OTXpblBUlHeCH UBeTKH H OnblJlBJlH reMHnOJUlHHapHBMH H3 naxeTOB. OnbineHHbie 
UBeTXH H30JlHp0B3JlH 6yMa5KHbIMH H MapjieBbIMH naxeTaMH. KOJTHHeCTBO UBeTXOB, onbl- 
jieHHbix nbuibuofi oflHoro cpoxa xpaHeHna, cocTaBHJio He MeHee 25. 

Pbi.ibue. M30JiHpoBajiH ubctxh Tax, 4 to6u ohh cociaBjuuiH nocneflOBaiejibHbiH 
BpeMeHHOH paa c MOMeHTa hx pacnycxaHHa. Hepe3 1 Mec nocne pacxpbiTHa nepBbix 
UBeTXOB npOH3BOflHJTH OnblJieHHe reMHnOJUlHHapHaMH, B3aTblMH H3 TOJlbXO 4TO pacnyc- 
THBUlHXCa UBeTXOB. 

B o6ohx enyuaax xoHTpojib 3a ycneuiHOCTbio onjioflOTBopeHHa h npoTexaHHeM 
3M6pHoreHe3a ocymecTBJiajiH no yroJimeHHio 3aBa3eH, co3peBaHHio xopoSouex h naoT- 
hocth 3anojiHeHHa hx ceineHaMH. HacTb 3aBa3efi (JiHXCHpoBajiH ana 3M6pHonorH4ecxoro 
aHajiH3a. 

Hhcjio ceMa3a4aTxoB b 3aBa3H h 4hcjio ceMaH b xopo6o4xe onpeuejiajiH no cneunajib- 
hoh MeTOflHxe, xoTopaa aeTajibHo H3Jio>xeHa paHee (Ha3apoB, 1989). 


Pe3yjibTaTbi h hx ofkyxaeHHe 

B H3y4eHHOH ueHononynauHH reHepaTHBHbie no6ern D. romana o6bi4HO noaBjiaiOTca 
Han noBepxHOCTbio no4Bbi b nepBOH aexajie MapTa h npeucTaanaioT co6oh TnnH4Hbifi 
MOHonoflHH c 1 — 16-uBeTxoabiMH nouxaMH (b cpeflHeM no nonyuaunn 3a 1989 r. x = 6, 
8; n = 156). UBeTXOBbie nonxH b sto BpeMa HaxoAaTca Ha CTaann 3ano>xeHHa Tbi4HH04Hbix 
npHMopflneB. EflHHCTBeHHbin npHMopflHH ShiCTpo yBeuHMHBaeTca b pa3Mepax h x xoHuy 
MapTa npHo6peTaeT onepTaHna TeTpacnopaHmajibHoro nbuibHHxa. B pe3yjibTaTe ae/ieHna 
MHoroxjieTOHHoro apxecnopna o6pa3yeTca cnoporeHHaa TxaHb, xoTopaa BnociieucTBUH 
(JiopMHpyeT MHxpocnopouHTbi. XapaxTepHbiM ana npo$a3bi Meno3a aBJiaeTca H3MeHeHwe 
(j)opMbi aupbiuixa b aupe MnxpocnopouHTa — oho BbiTaniBaeTca. MaTepnHCXHe xjieTxn 
MHxpocnop b MHxpocnopaHruax oObeflHHeHbi b Sonbuiwe 6 jioxh xjieTox (pwc. 2, A), 
npHHeM xjieTxn oahoto 6noxa aejiaTca chhxpohho, Toraa xax xjictxh pa3Hbix Sjtoxob 
M oryr HaxoflHTbca Ha pa3Hbix CTajinax MeH03a (pHC. 2, E). TeTpajna MHxpocnop o6pa3y- 
lOTca no CHMyjibTaHHOMy THny. B oahom cnopaHTHH mm HaSnioAajiH T-o6pa3Hbie, 
H3o6miaTepajibHbie, TeTpa3Apn4ecxne, AHneHHbie TeTpaAbi (pnc. 2, B). CTeHxa nbuibHHxa, 
cornacHO xjiaccHtJwxauHH 3. C. TepexnHa c coaBT. (1993), pa3BHBaeTca ueHTpocTpeMH- 
TenbHO. C(J)opMHpoBaHHaa creHxa nbuibHHxa coctoht h 3 4 cnoeB — snHAepMHca, bhao- 
Teuna, cpeAHero cnoa h cexpeTopHoro TaneTyMa. 1-paAHMH h 1-aAepHbiH TaneTyM 
Ha4HHaeT AereuepupoBaTb y*e Ha cthahh Mefio3a. K MOMeHTy co3peBaHHa MHxpocnop b 
3HAOTeuHH Ha6jiK3AajiH 4>H6po3Hbie yTOAmeHHa xAeTO4HMX CTeHOx, o6ecne4HBaiomHe 
BCxpbiTue MHXpocnopaHrHa. CTeHxa 3penoro nbuibHHxa npeACTaBneHa sn hacpmhcom c 
nJlOTHOH XyTHXyAOH H $H6p03HblM SHAOTeUHeM, 

B pe3ynbTaTe AncjDcjDepeHUHpyiomero mhto 33 o6pa3yeTca 2-xjieTO4HbiH Myjxcxon raMe- 
toiJjht. MoAOAOe nbuibueBoe 3epHO coctoht h 3 cna6o BaxyoAH3HpoBaHHOH BereTaTHBHofi 
xjieTxn, 3aHHMaK>men ueHTpajibHoe nonoxeHHe, h AHH30o6pa3HOH reHepaTHBHOH. TeHe- 
paTHBHaa xAeTxa npnacaTa x o6ojro4xe nbuibueBoro 3epHa, b AanbHeHiiieM oHa CMemaeTca 
x ueHTpy nbuibueBoro 3epHa (pwc. 2, f). 

THHeueii b cbocm pa3BHTHH 3Ha4HTeabHO OTCTaeT ot aHApouea. K MOMeHTy pacnycxa- 
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HHa uBeTKa Ha miaueHTe y 3 iuioaojihcthkob napaKapnHOH 33bh3h moxcho o6Hapyx<HTb 
jiHuib npHMopflHH ceMH3aMaTKOB, KOTopwe npeacTaBJMioT co6oii oceBoii psa H3 6—7 mie- 
tok Hyuejuiyca, OKpyxceHHbix annaepMHCOM (pnc. 3, E). 

Ha nonepeMHOM cpe3e 33BH3H naaueHTa naoaoancTHKa flHXOTOMHnecKH pa3BeTBJieHa 
(pnc. 3, A, B). Kaxcaoe oTBeTBJieHne b n.nocKocTH cpe3a nepe3 cepeflHHy 33 bh3h HeceT no 
8 — 12 npHMopaHeB. Kax noKa3ano BCKpbiTHe 24 3aBH3eH ot 7 coubcthh, o6mee hhcjio 
npHMopaneB ceMa3aM3TKOB Ha 3 naaueHTax moxcct Koae6aTbca ot 3069 ao 1 1 025. 
OcHOBHaa npHHHHa Taicoro pa36poca b HHcae 3aKaaabiBaK>mHXCH npHMopaneB ceMHianaT- 
kob 3aKJiiOHaeTCH b 3HawHTejibHOM BapbHpoBaHHH a/iHHbi 33BH3H aaxce b npeaeaax oaHoro 
couBeTHa. B ueaoM no nonyaauHH aaHHa 3aBa3H H3MeHneTCn ot 8 ao 19 mm. flaHHa 3aBa3H 
no coixbcthk) nocfeneHHO yMeHbinaeTca b axponeTaabHOH nocaeaoBaTeabHOCTH. Cootbct- 
CTBeHHO H3MeHaeTca h mhc. 30 npHMopaneB b 3asa3H. OaHaKO neTKaa Koppenauna Mexcay 
aaHHOH 3aBB3H h mhcjiom npHMopaHeB ceMa3anaTKOB Ha6aioaaeTca roabKO b npeaeaax 
oaHoro couBeTHa (r = 0.83). Macao npHMopaneB b 3aBH3ax oaHHaKOBOH aanHbi H3 
paiaHHHbix coubcthh Hepeaxo paaannaeTca noMTH Ha Tbicany. 3 to, BepoaTHO, o6ycaoB- 
aeHO pa3aHHHHMH b moiuhocth reHepaTHBHbix noOeroB. HHTepecHO, hto b 3aBa3H y oco6eH 
c noBbiuieHHbiM HHcaoM xpomocom (BepoaTHO, TeTpannoHaHHx) 3aicaaabiBaeTca 3 HanH- 
TeabHO 6oabine npHMopaneB ceMa3awaTKOB. ripn bcxpmthh 13 3aBB3en H3 2 coubcthh 
3thx pacTeHHH o6Hapyx<eHo, hto TaM MOXteT 3axaaabiBaTbca ot 3762 ao 16 764 npnMop- 
aneB ceMa3awaTKOB. Hx reHepaTHBHwe no6e™ 6oaee MOiuHbie h Hecyr b cpeaHeM 

18 UBCTKOB. 

flaabHenuiee pa3BHTne npHMopaHeB ceMa3anaTKOB nponcxoanT roabKO nocae npopac- 
TaHHa nuabubi Ha pbiabue. 

IlepBbie pacnycTHBinneca ubctkh b 1989 r. noaBnancb 28 III. B 1990 r. uBeTeHHe 
3aaepxaaocb Ha Hecxoabxo aHen. Hanaao pacnycxaHHa ubctkob HaOaroaann 2 IV (pnc. 4, 
A). 3th pa3aHHHa b KaaeHaapHux cpoxax HacTynaeHHa cpeHOCpa3b[, Bbi3BaHHbie othoch- 
TeabHO xoaoaHon bcchoh 1990 r„ npocaexcHBaancb Toabxo b nepBOfi noaoBHHe uBeTeHHa. 
KoHeu UBeTeHHa b nonyaauHH HacTynna b o6ohx ce30Hax oaHOBpeMeHHO — b nepBon 
aexaae Maa. 

3a BpeMa Ha6aioaeHHH OTaoBnan 67 oco6efi HacexoMbix, KOTopwe Hecan Ha ce6e 
reMnnoaaHHapHH D. romana. HacexoMbie npnHaaneJxaT k 4 BnaaM Hymenoptera: MaTKH 
Bombus hortorum (38 oco6efi), B. agrorum (4), B. terrestris (2), caMuw n comkh 
Anthophora acervorum (23 oco6h) (pnc. 5). 

HanSoaee BaxtHbiii BKaaa b onbiaeHHe D. romana BHocuaH MaTKH Bombus hortorum, 
caMuw h caMKH Anthophora acervorum. BMeCTe ohh nepeHocnaH 6oaee 90 % reMHnoa¬ 
aHHapHeB. 06 luhh Bxaaa A. acervorum b nepeHoc reMHnoaaHHapHeB cocTaBHa 34 %. IIpH 
3TOM caMitbi nepeHocnaH 6oabiue reMHnoaaHHapHeB, neM caMKH. floaa b nepeHoce 
reMHnoaaHHapneB cpean MaTOK Bombus cocraBHaa 60 % y B. hortorum, 4 % y B. agro¬ 
rum h 2 % y B. terrestris. 

ToHHoe cooTBeTCTBHe aaHHM xoOoTKa HaceKOMhix flJiHHe uinopua aBnaeTca BaxcHbiM 
ycaoBHeM npHKpenaeHna reMHnoaaHHapneB k auueBoii nacTH roaoBbi onbianTeaeii (Nils¬ 
son, 1980). JXaHHa umopua Ha H3yneHHOM ynacnce b cpeaHeM cocTaaaaaa 12.9 mm. IIohth 
T ax as xce aaHHa 6uaa y xoSotkob MaTOK B. hortorum (13.4 mm), caMuOB n caMOK 
Anthophora acervorum (12.3 mm). Boaee KopoTKHe xoGotkh HMeaH mbtkh Bombus 
agrorum (8.1 mm) h B. terrestris (6.9 mm). flo-BHUHMOMy, Maaaa aaHHa xoGoTxa — oaHa 
H3 npHHHH Toro, hto 3th 2 BHaa peaxo H3aneKaaH reMHnoaaHHapnn H3 ubctkob. IIomhmo 
3THX BHflOB HaceKOMbix, k UBeTKBM D. romana nacTO npuGauxcaniicb pa3aHHHbie BHaw 
Myx n MeaKHx oc. HeKOTopwe onycKaancb caynaHHO Ha ubctkh, ho HHKoraa npn stom 
H e H3BaeKaan reMHnoaanHapHH. 


Phc. 2. MmcpocnoporeHe3 h pa3BHTHe nwibueBoro 3epHa D. romana. 

A — (pparMeHT Monoaoro nu.ii.HHKa Ha ctmhh mstgphhckoh miencH MHspocnop; E — Mefto3; B — Tfiipanu MHicpocnop; r — 
KyxcicoH raMcrcxpHT «a pa3Hux CTaanax pa3aHTHa; JJ — jpc/raa nunaueaaa xerpana h aHOMa.if.Hwe nunaueaue veipaaw 
HojiHruiofmHoft (popMu. c — cpesHMft cnofi, m — TaneTyM, m — smuepuHC, m — anaoTeiiHft. MacurraGHas jiHHeftxa; A, 

B—M — 10 ; 5 — 20 mkm. 
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Phc. 3. Pa3BHTHe xeHCKOH reHepaTHBHOH c()>epu D. romana. 

A, E — nonepeHHbiii cpe3 3anii3H; B — npHMopAHH ceM»3aiaTica Ha cramra apxecnopHanbHofl kactkh; r — MaTepmccicas xjieTxa 
Meracnop; SI, E, — MeracnoporeHe3; JK—K — B03M0XHue nyro paiBHTHS 3aponuuKBoro Meiuxa. MacurrafiHaa .THHeiiKa: A, 

E— 100: B—K — 25 mkm. 



CaMUbi h c3mkh Anthophora acervorum h m3tkh Bombus terrestris HanHHaiOT 
tJjypaxcHpoBaTb 3aaoaro ao Haaaaa UBeTeHHa D. romana. MaTKH B. terrestris coBepuianH 
OTflejibHbie npo6Hbie BbiaeTbi yxe b KOHue cbeBpaaa. OcoSchhocth hx noBeaeHHa 
yKa3biBaioT Ha to, mto b xohuc MapTa—Hanaae anpeaa m3tkh B. terrestris Beayr noncic 
rHe3aa. 3aTeM b TeneHne I HeaeaH ohh bkthbho (JjypaxHpyioT Ha HeMHoroHHcaeHHbix 
UBeTyiHHX pacTeHHHX. Flocae noHBJieHHa nepBbix paSoHHx oco6eii MaTKH B. terrestris yxe 
He nOHBjiaioTca cpejjH pacTeHHH D. romana. B 1989 r. nocaeaHHe 3K3eMruiapbi MaTOK 
B. terrestris 6buiH OTaOBaeHbi 16 IV. 

B nepBOH nojiOBHHe UBeTeHHa D. romana b onbineHHH Hapaay c MaTxaMH B. terrestris 
npHHHMann ynacTHe caMuw Anthophora acervorum, noaBJiaBiUHeca b nonyaauHH Ha 
1 1.5 HeaeaH paHbuie caMOK. K Haiaay UBeTeHHa D. romana ohh poHancb Boxpyr 

coubcthh, BepoaTHd, b noHcxax HexTapa h caMOK, nocemaa npn 3 tom Ha OTaeabHOM 
coitBeTHH He 6onee 1—2 ubctkob. 

HanHHaa c 10 IV nocemeHHe ubctkob D. romana pe3KO cHHixaaocb, ho nocne 14 IV 
BHOBb nOBbiuiaaocb (pnc. 3, E). 3to BpeMeHHoe ocaa6aeHHe aKTHBHOCTH onbuiHTeneii 
D. romana 6biao Bbi3BaHo cmchoh areHTOB nepeHoca. B 3 T 0 BpeMa b nonyaauHH 
D. romana noaBaaaucb c3mkh Anthophora acervorum, a nepe 3 1 — 2 ahb k hhm npnco- 
eaHHaaHCb m3tkh Bombus hortorum h B. agrorum. BHawaae ohh aoBoabHO 3 kthbho 
nocemanH ubctkh D. romana, ho yxe nepe3 1 Heaeaio Tepaau k hhm HHTepec. nocae 
28—30 IV HaM He yaaaocb Sonbiiie 3aperHCTpHpoBaTb sthx HacexoMbix Ha UBeTxax 
D. romana. MaTKH B. agrorum h B. hortorum b sto BpeMa bcjih noHCKH noaxoaautero 
MecTa ana rHe3fla, Ha mto yxa3biBaaH npoaonxHTenbHbie noneTbi Haa noBepxnocTbio 
noHBbi, CaMKH Anthophora acervorum bkthbho $ypa)KHpoBanH Ha UBeTxax apyrnx 
pacTeHHH. 

IHnopeu ubctkob D. romana He coaepxHT HexTapa, a ero nbinbua b BHae reMHnon- 
HHHapHeB He MoaceT Hcnoab30BaTbca HacexoMbiMH ana BbixapMauBaHHa cbohx aHHHHox. 
B HacToamee BpeMa h3bcctho, mto BHau Dactylorhiza npHBaexax)T HacexOMbix-onbiJiH- 
Teneii Ha cboh ubctxh oSMaHHMM cnocoOoM. D. sambucina , HanpHMep, npHBaexaeT Ha 
ubctkh HeonbiTHbix MaTOx ujMeaeH (KOTopwe TOabxo hto noaBHJiHCb H3 rHe3aa nocae 
nepe3HMOBxn) apxHM o6anxoM cbohx coubcthh. B 3tom cnynae m3txh uiMeaeii bkthbho 
nocemaioT 6e3HexTapHbie ubctxh Dactylorhiza Toabxo nepBbie 2—3 aua. Hepe3 1 Heaeaio 
ohh H3aaaexa pacno3HaioT apxue coubcthh opxnaeH h H36eraioT nocemeHHa ee ubctkob. 
B pe3yabTaTe y D. sambucina 3aBa3biBaaocb He 6oaee 5 % naoaOB, xorapbie pacnoaara- 
nncb npeHMymecTBeHHO b hhjkhch nacrH reHepaTHBHoro no6era (Nilsson, 1980). 

Ha HauieM ynacTxe b onbiaeHHH D. romana Taxxe yaacTBOBaan HeonbiTHbie mbtkh 
Bombus hortorum h B. agrorum. OaHaxo ohh noaBaaancb He b Haaane, a b pa3rap 
UBeTeHHa D. romana. Ha hx aoaio npuxoaHaocb 64 % H3BaexaeMbix reMHnoaaHHapHeB. 
B nepBOH noaOBHHe UBeTeHHa b onbiaeHHH yaacTBOBaan mstxh B. terrestris, xoTopwe erne 
ao Haaaaa UBeTeHHa D. romana nocemaa h ubctxh hchotkh nypnypHoii Lamiun purpure- 
um L. h 3y6aHXH naTHaHCTHOii Dentaria quinquefolia Bieb., rae noayaaan HexTap h 
nbiabuy. Ubctxh sthx xopMOBbix pacTeHHii no oxpacxe h Mopcpoaornn oTaacTH HanOMH- 
HaioT ubctxh xpacHOUBeTXOBOii (JjopMbi D. romana. BepoaTHO, H3-3a stoto cxoacTBa 
MaTKH B. terrestris Moran oluh6ohho nocemaTb ubctkh D. romana. Hacwra «ouih6ok» 
uiMeaeii B03pacTaaa Ha (Jjohc pe3xoro coxpameHHa pa3MepoB B03HarpaxaeHHa ot xopMO- 
Bbix pacTeHHH. rioao6Haa cHTyauna onHcaHa ana apyroii 6e3HexTapHOH opXHaeu — 
Orchis pollens L. (Voth, 1982). 

CaMUbi Anthophora acervorum Taxxe 3aaoaro ao Haiaaa UBeTeHHa D. romana HMean 
TpotpHaecxyK) npnypOHeHHOCTb x uBeTxaM Dentaria quinquefolia. Ubctkh 3Toro pacTeHHa 
HHTeHCHBHO noceuiaancb caMuaMH b TeneHue Bcero nepuoaa UBeTeHHa. BaeaHO-nypnyp- 
Hbie aenecrxH D. quinquefolia o6pa3yioT aoBoabHO ray6oxyx) Tpy6xy, hto npuaaeT hm 
H exoTopoe cxobctbo c UBCTxaMH xpacHOUBeTKOBOH (JiopMbi Dactylorhiza romana. Ha 
UBeTxax 3y6aHKH mm OTaoBHaH 4 caMUOB A. acervorum, KOTOpbie Hecan Ha ce6e 
reMHnoaaHHapHH opxnaeH. KpoMe roro, Ha HaaHHHHKe y SonbiUHHCTBa caMUOB, OTaoB- 
aeHHbix Ha UBeTxax D. romana, 6biaa o6Hapy)xeHa nbiabua 3y6aHKH. Bee 3to CBHaeTeab- 
cTByeT o cymecTBOBaHHH MHMHxpHHecxoro cnoco6a npHBaeneHHa Ha ubctkh, npn 
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Phc. 4. AHHaMHKa useTeHHfl (A) h onbineHHfl ubctkob D. romana onbUHTejUMH (&) b 1989—1990 it. 

Tlo ochm a6cuHcc — KanetuiapHue naru; no ocxm opuHHaT: A — non* pacKpuaiunxcs ubctkob, %; B — aona onuneHHux 

UBCTKOB, %. 


kotopom b KanecTBe MoaejiH BbicTynaeT Dentaria quinquefolia, b KanecTBe HMHTaTopa — 
Dactylorhiza romana , a y3HaBaTejia — caMUbi A. acervorum. 

TaKHM o6pa30M, D. romana npHBJieKaer onbuiHTejieft Ha cboh ubctkh uByMa cnoco- 
6aMH — 3a cneT apicoro o6;iHKa coubcthh h Snaroaapa MHMHKpHqecKOMy cxoacTBy 
ubctkob D. romana c UBeTKaMH kopmobwx pacTeHHfi. B ochobc onbuieHns D. romana, 
BepoHTHo, jiexHT nepBbift cnocoG arrpaKTauHH, Torjia xax HMHTaitHa ubctkob kopmobmx 
pacTeHHfi nrpaeT BcnoMoraTejibHyro poub. OHa HMeeT Mecro JiHuib b kohkpcthoh 
BKojiorHMecKoii CHTyauHH. B pe3yjibTaTe coneTaHHSi 3thx flByx MexaHH3MOB iiphbjichchhh 
HaceKOMbix njioflOHOLueHHe Ha H3yneHHOM ynacTice aocTHraeT 26— 33 % (26.1 % y 
SeJIOUBeTKOBOH H 32.7 % y KpaCHOUBCTKOBOH <|)OpM), 3 t 0 3HaHHTej1bHO Bbiuie, HeM y 
Dactylorhiza sambucina, KOTopaa onbuiaercH HCKJUOMHTejibHO 3a cneT oSbiaHa HeonbiTHbix 
onbuiHTejiefi (Nilsson, 1980). B to ace BpeMa ypoBeHb imoflOHouieHHa y D. romana Ha 
H3yneHHOM ynacTKe OKa3anca HaMHoro HHxce no cpaBHeHHio c TaKOBbiM y upyrax bhuob 
6e3HeKTapHbix opxnflHbix c BbicoKOH CTeneHbio MHMHKpHMecKoro cxoflCTBa (Dafni, Ivri, 

1981a, b; Dafni, 1983). 

IIpopacTaHHe nbuibuw h pocT nbuibueBbix Tpy6ox aKTHBH3HpyiOT pa3BHTHe TepMHHanb- 
hoh KjieTKH HyuejuiapHoro paaa kjictok npHMopaneB ceMsoanaTKa (pnc. 3, A — B). OHa 
HanHHaeT (JjyHKUHOHHpoBaTb xax apxecnopuanbHaa h npeBpamaeTca b MaTepuHcxyio 
KJieTKy Meracnop. MaTepHHcxaa KJieTKa Meracnop nocTeneHHo y bcjihhh BaeTCH b pa3Mepax 
h Ha 20— 21-e cyr c momchts onuneHHa uejiHTca mchothhcckh (pnc. 3, B, D. B 
pe3yjibTaTe nepBoro nonepewHoro ueneHua o6pa3yeTca flHaua H3 2 HepaBHOuenHbix 
kjictok. BTopoe aejieHHe BepxHeii kjictkh flHanu npoHcxouHT Kax b noncpeHHOM, Tax h 
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Phc. 5. OnbuiHTejiH D. romana c H3BJieMeHHbiMH reMHno/uiHHapwiMH. 

A — Bombus honorum; 6 — Anthophora acervomm; B — Bombus agrorum; r — Bombus lenestris. Macurra6Haa junieii- 

Ka — I MM. 


npoaojibHOM HanpaBJieHHax (pnc. 3, JJ, E). B pe3yjibTaTe noncpesHoro aeneHHa o6pa3y- 
eTca JiHHefiHaa TeTpaaa, Toraa icaic npoaojibHoe flejicHHe npHBOflHT k bo3hhkhobchhk) 
T-o6pa3HpH TeTpaaw Meracnop. IIocneflHHH BapnaHT HafxrcioflanH peace. 

Xajia3anbHaa KJieTKa anaabi Bcema flejiHTca nonepenHO Ha 2 HepaBHbie Meracnopu. 
BepxHaa mieTKa b flajibHewuieM He pa3BHBaeTCa, a hhxchbb npoaojmaeT cJjyHKUHOHHpo- 
BaTb. H3 Hee (JjopMHpyeTca 3apoflbiuieBbiH MeuiOK Polygonum-THna (pnc. 3, X. — M). Ero 
aftueBOH annapaT coctoht H3 KpynHbix CHHepmn rpyuieBHflHOH $opMbi c 6oJibuiHMH 
Baxyo^aMH h afiueiuieTKOH (pnc. 6, 1). MHKponanapHaa qacTb ajiueKJieTKH Taicxe 
3anojiHeHa BaKyoJibio. IlojiapHbie aapa Moiyr CJiHBaTbca b ueHTpanbHoe aapo. Hepeaieo 
OflHO H3 nojiapHbix aaep coxpaHaeT cBoe nojioaceHHe 6 jih 3 aflueicneTKH Bn/ioTb no 
onuofloTBopeHHa (pnc. 6, 3). OflHaxo 6biBaioT aiynaH, xoraa nojiapHbie aapa He cjiHBaiOTca 
h nocae onjiOflOTBopeHHa. 

AHTHnofla^bHMH annapaT npeacTaaneH I— 3 mieTicaMH He 6 ojibiiiHx pa3MepoB, koto- 


5 BoTaHHMecKHH xypHan, N?5, 1996 r. 
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Phc, 6. Abohhoc oojionoTBopeHHe y D. romana. 

1,2 — BxoxfleHHe nwjibueBOH Tpy6ui b 3apoflbimeBUH Memo*; 3 — cjihahhc cnepMHfl c nojuipHUM anpow h CHHraMH*; 4 , 
5 — 3HroTo- h 3HaocnepMoreHe3. a — aHinnona, 3 —* 3HroTa t nx3 — nepBHMHoe anpo SHnocnepMa, c — cnepMHfl, — ueH- 
TpanbHaa KJieTKa, * — sflueicneTKa. MacnrraOHa* jiHHeflKa — 10 mkm. 


pbie name Bcero aereHepnpyioT nocne onnoaoTBopeH Ha. HepeaKO (J)opMHpyeTca TOJibKO 
1 aHTHnoaa (pnc. 6, 2). B HeKOTopbix cjiynaax aHTnnoflbi xax kjictkh He B03HHxai0T h 
aHTHnoaajibHbiH annapaT aBaaeTca CBo6oaHoaaepHbiM. Ilpn stom HHoraa b ueHTpanbHofi 
KjieTKe B03HHKaeT KOMnnexc H3 4 aaep, 2 H3 kotopmx ycnoBHO mojkho Ha3BaTb aapaMH 
aHTHnoa (pnc. 6, /). , 

OnjiOflOTBopeHHe nporaMHOe. IlpoMexcyTOK Mexay onwneHHeM h onnoaoTBOpeHH- 
eM — flo 30 cyr. ripofifla «tepe3 MHKporiHJie, nbuibueBbie TpyOxn H3JiHBaioT CBOe coaep- 
xcHMoe b oflHy H3 CHHepraa (pnc. 6). B pa3pyxueHHOH cHHeprnae mojkho pa3JJHHHTb 2 Tena. 
Ilo-BHflHMOMy, 3to aereHepHpyiomHe aapa cnHeprHflbi h BereTaTHBHOH kjictkh. CnepMHH, 
Haxoaamneca b 3apoabiuieBOM MeniKe, cyaa no OKpacKe, caa6o xpoMaTH3npoBaHbi. IlpH 
cjihhhhh raMd aapo cnepMHa yBenHHHBaeTca b o6i>eMe, aapwuiKO cTaHOBHTca 6oaee 
KpynHbiM. HaepHaa oOojioHKa Mexcay aapaMH raMeT aoaro coxpaHaeTca, npH 3Tom aapa 
cnepMHa h aHueKJieTKH nocTeneHHO yBeanMHBaiOTca b pa3Mepax; 3aTeM aaepHaa oSoaonKa 
HCHe3aeT. 

O&beaHHeHne BToporo cnepMHa name Bcero nponcxoaHT c obhhm H3 noaapHbix aaep. 
06mhho cHHraMHa He3HaMHTenbHO OTcTaeT ot npouecca canaHHa cnepMHa c noaapHbiM 
aapoM aH6o nponcxoaHT oaHOBpeMeHHO c hhm. BbiBaioT caynan, Koraa noaapHbie aapa 
ocTaioTca cBoSoaHbiMH h He caHBaioTca hh Mexcay coSoh, hh co cnepMHeM. 
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Phc. 7. Pa3Hbie ctbahh ()>opMnpoBaHH8 japoflbiuia D. romana (A, E) h japoauiirapenoro ccmchh (B). 

Macujra6nafl jiHHeHKa — 20 mkm. 

OTMeneH pauiHHHbiji TeMn cjihhhhh raMeT, KOTopbifi, icaic HaM KaxeTca, 3aBHCHT ot 
CT eneHH roTOBHocTH aftueJUieTKH k onjiOflOTBOpeHHK). 

OnbiJiHTejiH peflKO nocemaioT ubctkh D. romana , noaTOMy reMHnoJuiHHapHH MOryT 
flojiroe BpeMH HaxoflHTbca Ha HaceKOMOM, npejtme neM aocTHTHyr pbuibua. OTCioua 
BbiTeKaioT Bonpocw: k&k aojiro nbuibua D. romana mojkct coxpaHaTb oiuioaoTBopaiomyio 
cnoco6HOCTb h Kaxoe BpeMa pujibue coxpaHaeT BOcnpHHMHHBOCTb k nbuibue? 

flaHHbie 3KcnepnMeHTa noxaaajiH, hto nbuibua y D. romana ncuiHOCTbio coxpaHaeT 
oiuioflOTBopsiioinyio cnoco6HOCTb so 26 cyr nocne n3BJieHeHH» reMHnojuiHHapHeB hs 
UB eTxa. ripHHeM b Kopo6oHKax, onbuieHHbix 24-cyronHOH nbuibuofi, b ceMeHa pa3BHBa- 
roTca He MeHee 80 % ceMa3anaTKOB. 

AHanH3 aaHHbix no HccneaoBaHHio bochphhmhhbocth pbuieu noKa3an, hto npH 
onbuieHHH uBeTKOB cnycTa 17 cyr nocne pacKpbiTHa Ha6jnoaaeTca 100 %-e 3aBa3biBaHHe 
nnoflOB. Hepe3 18 cyr H3 onwneHHbix ubctkob o6pa3yeTca 92 % njioaoB, wepe3 20 — 68 , 
nepe3 23 — 59, Hepe3 25 cyr — 23 %. IlpH 3Tom HanHHaa c 20-cyroHHbix ubctkob hhcjio 
ccmhh, o6pa3yiomHxca b Kopo6oHKax, saMeTHO CHHjKanocb. Tax, npH onbuieHHH 25-cy- 
TOHHbix ubctkob TOjibKO H3 40 % ceMa3anaTKOB o6pa30BbiBanHcb ceMeHa. CnycTa 27 cyr 
nocne pacnycKaHHa uBeTKa pbuibua, BepoaTHO, CTaHOBaTca nonHOCTbio He bocftphhmhh- 
bmmh k nbuibue, TaK KaK npH hx onbuieHHH nnonbi He o6pa3yioTca. 

Kax BHflHO H3 npHBeueHHbix pe3ynbTaTOB, nbinbua y D. romana coxpaHaeT onnono- 
TBopaiomyio cnocoSHOCTb hs bccm npoTaxceHHH nepHoua UBeTeHHa (MHHHMyM no 26 cyr). 
^H3Hecnoco6HOCTb nbuibubi coxpaHaeTca 3HanHTejibHO uonbiue, neM BoenpHHMHHBoeTb 
pbuibua. riocneaHaa 3aMeTHo CHHXaeTca Ha 20-e cyr noc.ne pacnycKanna UBeTKa. Bo3pacT 
nbinbubi, BepoaTHO, He OKa3bmaeT cyiuecTBeHHoro BJinaHHa Ha kojihhcctbo o6pa3yiomHxca 
nnoflOB h ceMaH. 

3HroTa coaepxHT rycTyio uHTonna3My, 1 KpynHoe anpo c anpbiuiKOM h MHKpoaapwui- 


KaMH (puc. 6, 5). OHa rpyuieBHflHOH (JjopMbi h pacnojiaraeTca name Bcero noa >tjiom 
20—30° k BepTHKanbHOH och 3apoflbiuieBoro Meiuica. 3HroTa opweHTHpoBaHa MHKponw- 
JiapHblM KOHUOM K TOW CHHepTHfle, B KOTopyiO H3J1HTO COflepjKHMOe nbUlbUeBOH Tpy6KH. 
OHa yBejiHHHBaeTcs b pa3Mepax h nocae HeKOToporo nepwoaa noKoa aeawTca nonepeHHoii 
neperopoflKOH Ha 2 juictkh — 6a3ajibHyro h anHKanbHyio (pwc. 7). B pe3yabTaTe none- 
penHoro aejieHHH 6a3anbHow kjictkh (JjopMHpyeTcn 3-KaeTOHHbiii npo3M6pwo, coctohihhh 
H 3 anHKaabHOw, cpeaHew h cycneH30pH0H HHHUwajibHOH kjictok. HaabHewuiee pa3BWTwe 
3apoflbiuja npoHcxoawT no Onagrad-Twny, t. e. b o6pa30BaHHw 3peaoro 3apoabiuia npw- 
HHMaioT ynacTHe anwKaabHaa h cpeaHaa kjictkh. 

OHflocnepM npeacTaBjieH 1 aapoM. riepBHHHoe aapo 3HaocnepMa HMeeT Tpo^HnecKyio 
(JjyHKUHIO H HcnOJlb3yeTCH Ha paHHHX CTajJHHX pa3BHTH3 3apOflbIUia. OCHOBHOe 3HaneHHe 
b oOecneHeHHH nwTaHweM 3apoflbiuia Ha 6ojiee no3flHwx cTanwax HMeeT MHoroKneTOHHbiw 
cycneH30p. 

B H3yneHHOH nonynHUww D. romana HaO.nioaaeTCH HopMaabHoe nonoBoe Bocnpow3Be- 
aeHHe. Pa3BWTHe MyxcKHx h xchckhx noaoBbix crpyKTyp, npoueccw onbiaeHwa h 
(JjopMHpoBaHHa ceMaH y noaaBanioiuero OoabuiHHCTBa reHepaTHBHbix ocoOefi npoTeKaioT 
6e3 JHanHTejibHbix otkjiohchhh. HeGoabinue OTicnoHeHHH ot HopMaabHoro pa 3 BHTHH 6mjih 
OTMeqeHbi TOjibKO y OTaejibHbix pacTeHHw. B h3cthocth, Ha6moaanncb HapyuieHHH b 
nepBOM MHT03e npn (jjopMHpoBaHWH MyxccKoro raMeTO^JHTa, b pe3yjibTaTe nero b BereTa- 
thbhow KjieTKe o6pa30BbiBajiHCb 2 hjih aaxe 3 BereTaTHBHbix aapa. B HesoTopbix caynasx 
b 1 nwjibueBOM 3epHe mojkho 6biao o6Hapy*HTb 2 reHepaTHBHbie kjictkh. riocaeaHaa 
aHOManwa OTMeaeHa TOjibKO y noawnaowaHbix oco6ew. OOHapyxeHHbie aHOMajiHH cpaB- 
HHTejibHO peflKH h He bjihbiot Ha ecTecTBeHHoe BOcnpoH3BeaeHHe D. romana. 

Pe3yjibTaTbi HccaeaoBaHHH noKa3aaw, hto y D. romana HaSaioaaeTCH 3HanHTejibHoe 
OTCTaBBHHe B pa3BHTHH XCHCKOH IlOJIOBOH C$epbl no cpaBHCHHK) C MyXCKOW. K MOMCHTy 
pacKpbiTHa uBeTxa MyxcKOii raMeTOtJjHT nojiHOCTbio c<j)opMHpoBaH. IIiiaueHTa b sto BpeMa 
flH<jK}jepeHuHpoBaHa numb Ha npHMopaww ceMa3anaTKOB. flaabHewuiee hx pa3BHTwe 
npHocTanaBjiHBaeTca no nonaaaHHa nbiabuw Ha pbiabue. B caynae HeonbiaeHHa uBeTKa 
3anaTKH xchckwx CTpyKTyp aereHepwpyiOT. 3Ta ocoOeHHOCTb ceMeHHoro BOcnpoH3Beae- 
Hwa opxwaHbix paHee HeoaHOKpaTHO OTMenanacb h aaa apyrwx BHaoB. HawSoabuiwH 
pa3pbiB b OTCTaBaHHH HaSmoaaeTcn y TponuwecKHX bhuob. Y mhothx h3 hhx ko BpeMeHH 
pacnycKaHua UBeTKa anaueHTapHaa TKaHb He aw4x|>epeHUHpoBaHa aaxe Ha npHMopaHw 
ceMa3anaTKOB (Swamy, 1948, 1949; Yeung, Law, 1989). CeMeHa b 3tom caynae co3peBaioT 
oObiwHO nepe3 roa, hto bo3moxho ToabKo b ycaoBHax HenpepbiBHoro BereTauHOHHoro 
ce30Ha (Wirth, Withner, 1959). 

Pbiabue y D. romana noaHOCTbio He TepaeT CBoefl BOcnpHHMHHBOCTH aaxe nocae 
BHaHMoro yBaaaHHa aaeMeHTOB oxoaouBeTHHKa, Koraa arrpaKTHBHbie cbohctbb UBeTKa 
pe3KO CHHxcaioTca. IlpH HecaeaoBaHHH aHT3KoaorHH apyrwx opxwaHbix KpbiMa BbiaBaeHO, 
hto aaHTeabHaa xH3Hecnoco6HocTb UBeTKa h ero penpoayKTHBHbix opraHOB cnocoScTByeT 
noBbiuieHHio BepoaTHOCTH onbiaeHHa. 3ry occ)6eHHOcTb moxho paccMaTpHBaTb b KanecTBe 
aaanTauHH opxwaHbix k oSMaHHbiM cnocoOaM anpaKTauHH onbiawTeaew (Ha3apoB, 
1"9956). Ha sto xe HanpaBaeHa w 3aaepxxa b pa3BHTHH xeHCKOw noaoBOw cijjepbi, 
Oaaroaapa neMy aocTwraeTca 3HaHHTeabwaa 3K0H0MHa pecypcoB oco6h npw HeonbiaeHww 

UBeTKOB. 
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6oTaHHiecKHH can 
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BOTaHHMeCKHH HHCTHTyT 

hm. B. Jl. KoMaposa PAH 
CaHKT-fleTepSypr 


SUMMARY 

Biological activity of flowering, ecology of pollination, fertilization, seed productivity and 
embryogenesis of one of the little known species in the Orchidaceae of the Crimea — Dactylorhiza 
romana are studied. 
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OCOEEHHOCTH MHHEPAJIbHOTC) COCTABA PACTEHHfi H nOHB HA 
YJIbTPAOCHOBHblX HOPOJAX YCTb-BEJIbCKOrO rOPHOI O MACCHBA 
(CPEflHEE TEHEHHE PEKH AHAJJblPb). II. PACTEHHfl 

N. V. ALEXEEVA-POPOVA, 1. V. DROZDOVA. THE FEATURES OF THE MINERAL PLANT AND SOIL 

COMPOSITION ON THE ULTRABASIC ROCKS IN THE UST-BELSKIY MASSIF (THE MIDDLE REACHES 
OF THE ANADYR RIVER). II. PLANTS 

IlpHBeaeHbi aaHHbie o MHHepaabHOM cocraBe pacieHHH puna ceMeiicTB, o6HTaiouiHx Ha yjibTpaocHOBHbix 
ropHbix nopoaax lOxHOii MyxoTKH. nonMepKHBaerca ero CBoeo6pa3He no cpaBHeHHio c MHHepajibHbiM cocTaBOM 
pacTeHHii Tex ace ceMeflcrB, npoH3pacTaioiUHx Ha khcjiux ropHUX nopoaax. PacCMaTpHBaeTcs anHsinne 
TaKcoHOMHaecKHX h SKoaorHMecKHx (paKTopoB Ha MHHepaabHuii o6mch pacxeHHH Ha cepneHTHHHTax. Bbicxaiano 
npeanoaoxceHHe, mto BHabi, o&iaaaioiUHe 3HaMHTenbHoii aicojiorHMecKOH iuiacTHMHOCTbio, npencraaneHbi b 
KOHT pacTHbix noMBeHHO-reoxHMHMecKHx ycaoBHax cneuncpHMecKHMH nonyaauHJiMH, pa3JiHqaioinHMHcsi no cBoe- 
My Mera6o.THBecKOMy noxeHUHaay. 

B pa3Hbix pafioHax 3eMHoro uiapa xapaKTep pacxHTejibHOCTH h oco6eHHOCTH (jnopucTH- 
necKoro cocTaBa bo mhopom onpeaenaiOTCH nOHBeHHO-reoxHMHwecxHMH (JiaxTopaMH cpeflbi. 
K HacTOsimeMy BpeMeHH HaKoiuieH o6uiHpHbifi MaTepnan o bjihrhhh xhmhhcckoit> cocTaaa 
MBTCpHHCKHX lOpHblX nOpOfl H C(j)OpMHpOBaHHMX Ha HHX nOHB Ha BHflOBOH COCTaB H CTpyKTypy 
pacTHTejibHbix coo6mecTB. flpxHH npHMep TaKoro bjihrhhr — cepneHTHHHTOBan pacTHTejib- 
HocTb, npnypoHeHHaa k yjibTpaocHOBHMM ropHbiM nopoflaM h npoflyxTaM hx MeTaMop4)H3a- 
UHH — CCpnGHTHHHTaM. CBOeo6pa3He paCTHTCJlbHOCTH Ha BbIXOflaX yJIbTpaOCHOBHbIX nopoa 
b cpeaHeM TeneHHH p. AHaabipb Ha YcTb-EenbCKOM MaccHBe OTMenanocb h3mh paHee 
(AneKceeBa-IlonoBa, flpo3AOBa, 1994; flpo3AOBa, lOpueB, 1995). Pan uinpoxo pacnpocrpa- 
HeHHbix bhaob mccthoh c{)/iopbi cOBceM He BCTpenaeTCH Ha yjibrpaocHOBHbix nopoaax, apyme 
(MeHee pacnpocTpaHeHHbie) H3 o6anraTHbix h peoxHx craHOBHTcn o6biMHbiMH BnaaMH, 
npHcyrcTByioT b caMbix paanniHbix TyHapoBbix coo6mecTBax. 

JlflSi BblRCHeHHH npHHHH CBOeo6pa3HH 3TOH paCTHTeabHOCTH Mbl H3ynanH OC 06 eHHOCTH 
MHHepaabHOro cocTaBa pacTeHHH h nonB Ha YcTb-BeabCKOM cepneHTHHHTOBOM MaccHBe 
B CpaBHeHHH C XHMH3MOM paCTeHHH Ha XHCJ1MX POpHblX nOpOAaX lOjKHOH H BOCTOHIIOH 
MyxoTKH. B 3aaanH HacTOnmeii paSoTbi BxoaHao Taxxce onpeaeaeHHe xapaKTepa Haxon- 
aeHna Maxpo- h MHxpo3JieMeHTOB pacTeHHSMH Ha cepneHTHHHTax b 33bhchmocth ot hx 
CHCTeMaTHHecKoro noaoxceHHH h 3KOaorawecKHx ycaOBHH. B Hauieii npeabiayuiefi pa6oTe 
(AaeKceeBa-IlonOBa, flpo3aoBa, 1994) npHBeaeHbi pe3yabTaTbi HccaeaoBaHHa reoaorHH h 
MHHepaabHoro cocTaBa noMB H3yneHHoro paHOHa. nyfjjiHxauHio 3XcnepHMeHTanbHoro 
MaTepwana no pacTeHHHM b cbh3h c ero SonbuiHM o&beMOM mm HaHHHaeM c nanoxeHHa 
aaHHbix o MHHepanbHOM cocTaBe bhaob ceMeiicTB Caryophyllaceae, Asteraceae, Fabaceae, 
Saxifragaceae, Brassicaceae, Papaveraceae. 


MaTepHtui h MeTouM 

06pa3Ubi pacTeHHH 6mjih co6paHM b ochobhmx Tnnax MecTOo6HTaHHH no axonorH- 
HecxoMy npotjjHjiio Ha rope rop6aTOH YcTb-BejibCKoro cepneHTHHHTOBoro MaccHBa. Bcero 
6bUio co6paHO h npoaHanH3HpoBaHO 114 HaH6ojiee pacnpocTpaHeHHbix bhaob h3 27 ce- 
MeficTB. B HacToaineii cTaTbe npHBeaeHbi aaHHbie pe3ynbTaTOB aHanim 24 bhaob h3 
6 ceMeiicTB. 06pa3Ubi HeKOTopbix bhaob 6mjih co6paHbi b HecxonbXHx axoTonax. Coaep- 
xcaHHe Maxpo- h MHxpoajieMeHTOB b pacTeHnux onpeaejiajiH Ha aTOMHO-a6cop6uHOHHOM 
cneKTpoi})OTOMeTpe A AS IN b naaMeHH aueTHJieH—B03flyx, sax onncaHO paHee (Hpo3- 
flOBa, lOpueB, 1995). Bee H3MepeHHH Ha npn6ope caejiaHbi H. A. Ca3bixHHoii, KOTopoii 
asTopbi BbipaxcaioT my6oxyio 6aaroaapHOCTb. P onpeaejiHJiH no o6pa30BaHHio moah6ac- 
hoboh chhh c aMHflonoM Ha cneKTpotpoTOMerpe Specol 11. CTaTHCTHnecxyio o6pa6oTxy 
aaHHbix npoBOflHAH Ha nepconajibHOM xOMnbioTepe no nporpaMMe Statgraphics. 
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Pe3y;ii.TaTU h hx o6cy*neHHe 


CoaepxcaHHe Maicpo- h MHxposneMeHTOB b OTaeabHbix BHnax pacTeHHH npHBeaeHo b 
Ta6n. 1. IlpH paccMOTpeHHH noayHeHHbix hbmh axcnepHMeHTanbHbix naHHbix o Haxonne- 
hhh MaxposneMeHTOB HccneaoBaHHbiMH BHaaMH pacTCHHii BbiaBJieHa HanSonee xapaxTep- 
Haa ocoSeHHocTb — bmcokhh ypoBeHb Mg b hhx (TaSn. 1). HaHfSonbume coaepxcaHHH 
Mg HafwiioaaioTca b pacTeHnax ceMeiicTB Fabaceae, Asteraceae, npw 3 tom 3HaHHTCJibHbi 
MexBHflOBbie pairiHHHa. Ilpw pacneTe cpeaHero coaepxcaHHa Mg y xaxcaoro H3 ceMeiicTB 
noxa3aHO, hto oho Tax xce aocTOBepHO Bbiuie yipaCTeHHH, co6paHHbix Ha cepneHTHHHTax, 
no cpaBHeHHio c TaxoBbiM y pacreHHH, BCTpenaiomHxca Ha khcjiux ropHbix nopoaax 
(pwc. 1). 3aecb h aaaee b TexcTe npoBeaeHO conocTasaeHHe nonyneHHbix hbmh aaHHbix 
c ony6jiHKOBaHHbiMH paHee naHHbiMH o MHHepanbHOM cocTase pacTeHHH, npoH3pacTaio- 
iuhx na KHCJibix ropHbix nopoaax Boctohhoh HyKOTKH (Alexeeva-Popova et al., 1995). 
HaxonneHHe 3HaHHTenbHbix kojihhcctb Mg pacTeHHaMH Ha yjibTpaocHOBHbix nopoaax 
o6ycaoBJieHO oSorameHHOCTbio 3thx nopoa h cc}x)pMHpoBaHHbix Ha hhx noHB Mg. HaMH 
oSHapyxeHa aocTOBepHaa KoppeaauHa Mexcay coaepxcaHHeM Mg b paereHnax h ypoBHeM 
noasHxcHbix 4>opM sneueHTa b noHBe. Jia»pMMep, an» ceM. Fabaceae r - 0.70, ana ceM. 
Saxifragaceae r = 0.58. 

ilpyroft xapaxTepHoft ocoSeHHOCTbio MHHepaabHoro cocTaBa pacTeHHH Ha cepneHTH¬ 
HHTax aanaeTca CHHxceHHbirt ypoBeHb Ca. Tax, KOHueHTpauHa Ca b pacTeHHax ceMeficTB 
Caryophyllaceae, Fabaceae, Saxifragaceae no cpaBueHHio c TaxoBoii b pacTeHHax Ha 
XHcabix nopoaax cHHXceHa, xoth h He3HaHHTenbH0 1 b cpeaHeM b 1.4 pa3a). y HexoTOpbix 
H3 H3yneHHbix BHaoB 3 thx ceMeiicTB Ha6aroaaa®cb 3 HaHHTenbHoe cHHxceHHe ypoBHa Ca 
npn npoH3pacTaHHH hx Ha cepneHTHHHTOBbix noHBax no cpaBHeHHio c BnaaMH, pacTyuiHMH 
Ha XHcabix nOHBax. Tax, y Silene stenophylla Ha yabTpaocHOBHbix nopoaax xoh neHTpauna 
Ca cocTaBHaa 0.15 %, hto b 3.6 pa3a HHXce, neM b pacTeHHax Toro xce BHaa, o6HTaiouJiHx 
Ha XHcabix nopoaax. CaeayeT oTMernTb, hto S. stenophylla — BHa, npeanoHHTarouiHH 
o6mhho XHcawe nopoabi, ho BCTpenaioujHHca h Ha yabTpaocHOBHbix (oaHoii H3 oco6eH- 
HOCTeii cpaopbi Ha xoTopbix, xax H3BecTHO, *BaaeTca coBMecraoe npoH3pacTaHHe 6a3H- 
cJjhtob h HexoTopbix anHaocJjHTOB). B pacTeHHax ceM. Asteraceae, o6nTaK>mHX Ha pa3Hbix 
THnax ropHbix nopoa, coaepxcaHHe Ca n3M6HaeTca Maao; bosmoxcho, 3to CBa3aHO co 
3HaHHTeabHOH axxyMynHpyromeft cnoco6HOcn>io 3 thx pacTeHHH. 

Bwcoxhh ypoBeHb Mg h CHHXceHHbiH Ca o6ycaoBaHBaiOT HH3xyio BeaHHHHy cootho- 
uieHHa Ca/Mg b pacTeHHax Ha cepneHTHHHTax (pHc. 1). 3to othcthhbo npoaBaaeTca h 
H a ypOBHe ceMeiicTBa, oco6chho pe3xo — y ceM. Fabaceae (pnc. 2). TaxHM o6pa30M, 
Oaaanc Mexcay sthmh ochobhmmh xaTHOHaMH b pacTennax napymaeTca, Mg npeBaanpyeT 
Haa Ca. HcxaioHeHHe cocTaBaaiOT BHaw, pacnpocTpaHeHHe xoTopbix Ha MyxoTxe o6hh- 
raTHO naH b 3HaHHTeabHOH creneMH eBsmHO c BbixoaaMH yabTpaocHOBHbix nopoa, Taxne 
xax Papaver anadyrense h Alyssum obovatum (Ta6a. 1). Kax noxa3aaH pe 3 yabTaTbi 
Haiuero HccaeaoBaHHa, A. obovatum, npoH3pacTax>mHH Ha xaMeHHCToii BepuiHHe ropbi 
rop6aTOH, HaxanaHBaa b cpeaHeM 3.40 % Ca, hto b 300 pa3 npeBoexoaHT ypoBeHb 
oOMeHHbix c|iopM aaeMeHTa b noHBe. Cae- 


aoBaTeabHO, stot BHa xapaxTepH3yeTca 
6onee axTHBHOH no cpaBHeHHio c pacTe- 
hhbmh apyrax BHaoB axxyMyaauHeH Ca. 
HHTepecHO, hto Cardamine victoris — 
apyroii npeacTaBHTeab Toro xce ceM. 

Phc. 1. Cpeanee coaepxaHHe Mg b pacTeHHBX He- 

KOTOpblX ceMeiicTB Ha KHCJIbIX H yJIbTpaOCHOBHMX 
nopoaax HyKOTKH. 

I — pacTeHHH Ha khcjinx ropHWx nopoaax; 2 — pacreHHa 
Ha yjikTpaocHOBHUx nopoaax. CeMeiicTBa: / — Caryophyl¬ 
laceae , II — Asteraceae , III — Saxifragaceae, IV — 
Fabaceae. no och aScuHCC — ceMeiicTBa; no och opan- 
HaT — coaepxaHHe Mg, % cyx. Maccw. 
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TAEJIHUA l ( npodoxmxHue) 
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Phc. 2. CooTHouiemie Ca/Mg b pacTeHHsix H exo- 
Topux ceMeflCTB Ha khcjimx h yntTpaocHOBHtix 
nopoaax HyKOTKH. 

no OCH OpSHIMT — BMHIHHa COOTHOUieHH« Ca/Mg. Oc- 
TanaHue o6o3HaHeHHa -re ace, hto h Ha phc. 1. 


Brassicaceae — coaepxaa ropa3ao MeHb- 
uie Ca — 0.36 %. CnocoOHOCTb k aKTHB- 
HOMy nornomeHHK) Ca xapaKTepHa h ana 
3HaeMHKa yjibTpaocHOBHbix nopoa IOx- 
HOii HyKOTKH Papaver anadyrense . Ilpn 
cooTHOmeHHH Ca/Mg 0.03 b noMBe sxo- 
Tona, b. KOTopoM BCTpenaeTca aaHHbifl 
BHa, b pacTeHHH Ca/Mg = 1,39, Boabuiaa 
BeaHHHHa cooTHouieHHa Ca/Mg b Alys¬ 
sum obovatum h Papaver anadyrense o6ycaoBaeHa (Hapaay c bmcokhm coaepxaHHeM Ca) 
CHHxeHHofi aKKyMyjrauHeH Mg no cpaBHeHHio c TaKOBoft y pacTeHHH apyrax BHaoB, 
npoH3pacTaiouJiHX b aHaaorHHHhix ycaoBHax. CaeayeT OTMeTHTb, hto Bnabi-6a3HcJ)HTbi, 
Taxne xax Artemisia borealis, Oxytropis leucantha subsp. tschukotcensis, Taxxe Haxan- 
aHBaiOT 3HaHHTeabHoe xoaHnecTBO Ca (Ta6a. 1). OaHaxo b hhx bwcok h ypoBeHb Mg. 
Moxho npeanoaoxHTb, hto BHabi-cepneHTHHoc()HTbi oOaaaaiOT cnoco6HocTbio b toh hjih 
hhoh Mepe peryanpoBaTb noraomeHHe hohob, b H3Cthocth Ca h Mg, 3a cneT cneuHc|)H- 
necKHx MexaHH3MOB, H3MeHBiomHx noraomeHHe saeMeHTOB b 33bhchmocth ot hx coot- 
HOLueHHB b cpeae o6HTaHH» (Kinzel, 1982). 

CoaepxaHHe K b pacTeHHax Ha cepneHTHHHTax 6 biao b cpeaHeM b 2 pa3a HHxe, neM 
b o 6 pa 3 uax pacTeHHH, co 6 paHHbix Ha khchmx ropHbix nopoaax Boctohhoh HyKOTKH 
(pHC. 3). 3tO oOlBCHHeTCH HH3KHM ypOBHCM COaepxaHHH K B nOHBaX, CCj)OpMHpOBaHHbIX 
Ha yabTpaocHOBHbix nopoaax YcTb-BeabCKOro ropHoro MaccHBa (AaexceeBa-I"lonoBa, 
flpo3aoBa, 1994). 

Kax BHaHO H 3 npHBeaeHHbix b Ta 6 a. 1 aaHHbix, HccaeaoBaHHbie BHau pacTeHHH 
xapaKTepH3yiOTCs) bmcokhm coaepxaHHeM Ni, b ochobhom Bbiuie 10 mt/kt. cpaBHeHHa 
yxaxeM, hto b pacTeHHax, co 6 paHHbix Ha xHCJibix ropHbix nopoaax h H3BecTHSKax 
Boctohhoh HyKOTKH, ypoBeHb Ni 6 bia HHxe 1 Mr/xr. HaH 6 oaee Bbicoxaa xoHueHTpauHsi 
Ni OTMeneHa y Alyssum obovatum. B co 6 paHHbix h3mh o 6 pa 3 uax 3Toro pacTeHHH 
coaepxaHHe Ni cocTaBnao b cpeaHeM 1155 mt/kt, hto npn6aH3HTeabHO b 40 pa 3 Bbime, 
neM ypoBeHb aocTynHoro Ni b noHBe. H 3 BecTHO, hto MHorae BHaw poaa Alyssum 
aKKyMyaHpyiOT 3HaHHTeabHbie KoannecTBa Ni, aBaaacb KOHueHTpaTopaMH 3Toro saeMeHTa 
(Brooks, Radford, 1978; Reeves, 1992). flpyroft bha ceM. Brassicaceae — Cardamine 
victoris, oSHTaiomHH Ha cyraHHHCTbix naraax roaoro rpyHTa, xapaKTepH30Baaca ropa3ao 
6 oaee hh3Khm ypoBHeM Ni (Ta 6 n. 1), hto CBHaeTeabCTByeT o cneijH(j)HHHOCTH axxyMyaH- 
pyiomefi cnoco 6 HocTH BHaoB. BbicoKoe coaepxaHne Ni Ha 6 aioaaaocb y BHaoB ceMeiicTB 
Caryophyllaceae h Asteraceae (Ta 6 a. 1). Co h Cr HafiaeHbi TOabKO b ceM. Caryophyllaceae 
y Bcex HccaeaoBaHHbix BHaoB, 3a HcxaioHeHHeM Dianthus repens. 3th saeMeHTbi yaaaocb 
o 6 HapyxHTb ToabKO b Tex BHaax ceM. Asteraceae, xoTopwe npoH3pacTaioT Ha rpySocxe- 
aembix cepneHTHHHTOBbix noHBax. Eoabuie, neM ocTaabHbie BHabi, Co HaxanaHBaiOT 
Artemisia borealis (11.7 mt/kt) h A. glomerata (33.8 mt/kt). floBoabHO bmcokoc coaep- 
xaHne Cr o 6 HapyxeHO y Leontopodium kurilense (14.8 Mr/xr). y BHaoB apyrnx ceMeiicTB 
ypoBeHb Co h Cr 6 bia HHxe nyBCTBHTeabHOCTH onpeaeaeHHa (Ta 6 a. 1). 

BbicoKaa koh ueHTpapyromaa cnoco6HOCTb npeacTaBHTenei* ceM. Caryophyllaceae no 
cpaBHeHHio c apyrHMH ceMeiicTBaMH BbiaBaaeTca 6oaee apxo npu conocTaBaeHHH ypoBHeir 
coaepxaHna saeMeHTOB b o6pa3uax pacTeHHH, coSpaHHux a oanux h Tex xe sxoronax. 
Tax, ypoBeHb Ni, Co, Cr y Silene acaulis — BHaa, npoH3pacTaiomero Ha 3peaux 
cepneHTHHHTOBbix noHBax HHBaabHoro ypoHHma, 6bia aocTaTOHHO bmcokhm (Ta6a. 1), 
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HecMOTpH Ha 6oaee HH3xyio, neM b rpy6ocxeaeTHbix nonBax, xoHueHTpauHio iioabhxhmx 
cpopM 3thx aneMeHToB. Ilo cpaBHeHHio c aaHHbiM BHfloM ropaaao 6ojiee HH3Koe coaepxa- 
HHe Ni, Co, Cr OTMeneno, HanpHMep, y Saxifraga nelsoniana — BHaa, o6HTaiouJiero b tom 
xe sxoTone. 

CpenH Bcex HccjieaoBaHHbix pacTeHHH bham ceM. Caryophyllaceae xapaxTepH30BaaHCb 
MaxcHMajibHbiM coaepxaHHeM Fe — 1520 Mr/xr b cpeaneM ana ceMeficTBa, HHTepecHo, 
hto KOHueHTpauHfl Fe b pacreHHax 3Toro ceMeflcTBa, npoH3pacTaroujiHX Ha H3BecTHsxax 
h KHCJibix ropHbix nopoaax Boctohhoh HyxoTXH, xoth h 6buia HHxe, neM b pacTeHHax, 
o6HTaromnx Ha cepneHTHHHTax, npeBOcxoaana coaepxaHHe 3Toro saeMeHTa b pacreHHax 
apyrHX ceMeftcTB (Alexeeva-Popova et al., 1995). MHorae HccaeaoBaTean Ha6aroaaaH 
noBbiuieHHbiH ypoBeHb Fe b pacTeHHax, npHyponeHHbix x «cepneHTHHHToBbiM mcctoo6h- 
TaHHaM» b apyrHX reorpacpHHecxHx 30Hax (Ritter-StudniSka, Dursun-Grom, 1973; John¬ 
son, Proctor, 1977; Marrs, Bannister, 1978). no HaiiiHM onpeaeaeHHsiM, KOHueHTpauHa 
Fe b pacTeHHax ocTaabubix ceMeiicTB Taxxe 6buia b cpeaHeM b 3.5 pa3a Bbiuie npn 
npoH3pacTaHHH hx Ha cepneHTHHHTax no cpaBHeHHio c TaxoBOfi b pacTeHHax, BCTpenaio- 
uiHXca Ha KHCJibix nonBax Boctohhoh HyxoTXH. 

PacTeHHa ceM. Caryophyllaceae HaxaruiHBaJiH, Tax xe xax h Fe, Son bine Cu, neM 
BHflbi apyrax ceMeiicTB (TaSa. 1). Han 6 oaee bmcokhm coaepxaHHeM Cu BbiaeaaeTca 
Dianthus repens, hto, BepoaTHO, CBH3aHO c BHaocnettH(J)HHecxHMH oco 6 e hhoctbmh mhhc- 
paabHoio oOmchb aaHHoro pacTeHHa. 3tot xe bha xapaxTepH3yeTca 6 oaee hh3xhmh, neM 
y ocTaabHbix npeacTaBHTeaeii ceM. Caryophyllaceae, ypoBHaMH Ni, Co, Cr, hto moxct 
CBHaeTeabCTBOBaTb 06 H 36 HpaTeabH 0 CTH noraomeHHa. CaeayeT OTMeTHTb, hto 6 oaee 
HH3KHH ypoBeHb Ni y bhaob poaa Dianthus no cpaBHeHHio c apyrHMH bhabmh, oSHTaio- 
uihmh Ha cepneHTHHHTax, HaOaioaaeTca h b apyrax reorpacpHHecxHX paiioHax (Vergnano 
et al., 1982). 

CpeaHee coaepxaHHe Zn b pacTeHHax HccaeaoBaHHbix ccmchctb (32.0 Mr/xr) 6 ah 3 XO 
x TaxoBOMy b pacTeHHax Tex xe ceMeiicTB, HaiiaeHHbix Ha H3BecTHaxax, h b cpeaHeM b 
2 pa3a HHxe, neM b pacTeHHax, o 6 HTaiomHx Ha khcamx ropHbix nopoaax Boctohhoh 
H yxoTXH. 

Kax caeayeT H3 npHBeaeHHbix b Ta6a. 1 aaHHbix, y bhaob ceMeiicTB Caryophyllaceae 
h Asteraceae ypoBeHb Mn Bbiuie, neM y bhaob ceMeiicTB Fabaceae h Saxifragaceae. Ha 
npHMepe 3Toro saeMeHTa OTneTaHBO bhaho, hto ana MHHepaabHOro cocraBa pacTeHHii 
Ooabiuoe 3HaneHHe hmciot Hapaay c TaxcoHOMHnecxHMH sxoaorHHecxne ocoSchhocth 
cpeabi hx o6ht3hhh. Boabiue Mn HaxanaHBaiOT pacTeHHa, BCTpenaiomHeca Ha 3peaux 
cepneHTHHHTOBbix nonBax b HHXHeii nacTH cxaOHa ropw Fop6aTOH, b HHBaabHOM 
ypoHHiue. Tax, H3 pe3yabTaTOB onpeaeaeHHa coaepxaHHa Mn b pacTeHHax ceM. Caryo¬ 
phyllaceae caeayeT, hto HaHSoabiuyio xoHueHTpauHio 3Toro saeMeHTa HMeeT Silene 
acaulis — bha, npoH3pacTaioiUHH b HHBaabHOM yponniue. Boaee Bucaxoe coaepxaHHe 
Mn b HeM no cpaBHeHHio c TaxoBbiM y bhaob H3 apyrax axoTonoB oSycaoBaeHO 
yBeanHeHHeM noaBHXHocTH aaeMeHTa b xHcaoii cpeae noHB AaHHoro sxoTona. CpeaH 
npeacTaBHTeaeii ceM. Asteraceae HanSonee bmcokhm ypoBHeM Mn xapaxTepH3yeTca 
Artemisia borealis. HaHHbifi bha, npoH3- 
pacTaromHii Ha noHBe c pH = 6.26, Ha- 
xanaHBaa MaxcHMaabHoe xoaHnecTBo AO 
Mn (373 Mr/xr), MHHHMaabHoe coaepxa¬ 
HHe (81.1 Mr/xr) cooTBeTCTBOBaao 6oaee jq 
B bicoxoMy 3HaHeHHio pH (6.74). BaHHHHe 
axoaorHHecxHX ycaoBHH OTneTaHBO npo- 
BBaaeTCB npw cpaBHeHHH bcahhhh Ha- g.O 


Phc. 3. Cpeanee coaepxaHHe K b pacreHHax ne- f q 
KOTopux ceMeiicTB Ha khcamx h yabrpaocHOBHMX 
rjopoaax HyxoncH. 

no och opAMH&T — coziepxaHiie K, % cyx. Maccw. Oc- 
TaJibHue o6o3HaHeHHH te xce, hto h Ha pHC. 1. 
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TABJIHUA 2 

Ko3<j>4>HUHeHTbl KOppCJWUHH Mexay cojepxaHneM 
Ca H K B paCTCHHSX H KHCJIOTHOCTblO nOHBhl 



CeMeflcTBa 


Caryophyllaceae 

Asteraceae 

Saxifragaceae 

Fabaceae 

Ca 

K 

-0.74 

-0.65 

| -0.67 

1 -0.74 

-0.86 ! 

-0.93 i 

\ * 

I -0.58 


flpHMCHaHHC. *— KoppejuuHa HenocTOBcpna. 


KonjreHHH Fe h Ni HexoTopbiMH bhabmh. Tax, bham, BCTpeaaiomHeca b me6HeBaTO-naT- 
HHCTbix TyHapax BepxHHX h cpeflHHx HacTeii ckjtohob ropw rop6aTOH, BbiaeaaiOTca 
BbicoKHM coaepxaHHeM Ni, a Taxxe Fe. CpeflHHH ypoBeHb Ni h Fe y bhaob ceM. 
Saxifragaceae, npHyponeHHbix k sthm sxoTonaM (Saxifraga setigera, S. serpyllifolia, 
S. oppositifolia), cootbctctbchho b 5.8 h 13.7 pa3a Bbiiue, neM xOHueHTpauHa sneMeHTOB 
y bhaob, o6HTaiomHx b 3pejibix cepneHTHHHTOBbix coo6iuiecTBax hhxhhx nacTeii ckjiohob 
(S. nelsoniana, S. hirculus). 

ConocTaBjiaa nony4eHHbie aaHHbie no coaepxaHHio MaxposaeMeHTOB y H3yneHHbix 
bhaob, npHyponeHHbix k painHHHbiM sxoronaM, moxho OTMeTHTb, hto MaxcHMaAbHoe 
HaKonAeHHe K h P Ha6AK)AaeTca y Tex bhaob, xOTopbie npOH3pacTaroT b HHBanbHOM 
ypo4Hiue: Artemisia arctica, Silene acaulis , Saxifraga nelsoniana ; 2 nocAeAHHX BHAa 
HaxanAHBaiOT Taxxe SoAbuie Ca, neM npeACTaBHTeAH Tex xe ceMeiicTB, npnypOHeHHbie k 
rpy6ocKeAeTHWM noHBaM BepxHHx nacTeii ckaohob (Ta6a. 1). IloKa3aHO, 4T0 KOHuempa- 
una K, Ca, P b no4Bax HHBanbHoro ypo4Hma b cpeAneM He npeBbimaeT TaxoByro b 
npHMHTHBHo-CKeAeTHbix no4Bax me6HHCTbix npHBepuiHHHbix y4acTKOB (AaexceeBa-rio- 
noBa, flpo3AOBa, 1994). Oanaxo ypoBeHb Mg 3Aecb HHxe bcacactbhc Bbime.ia4HBaHHa H3 
no4BeHHoro nornoiuaiomero xoMnaexca Mg xax xaTHOHa, 6onee noABHXHoro, 4eM Ca, 
npH npoMbiBHOM pexHMe yajiaxHeHna. B pe3ynbTaTe 3Toro coaaaiOTca 6AaronpHaTHbie 
ycAOBHa aaa norAomeHHH apyrux MaxposneMeHTOB. 

Tbkhm o6pa30M, npn HCCAeAOBaHHH MHHepanbHoro cocTaBa pacTeunn, npnypo4eHHbix 
k BbixoAaM yAbTpaocHOBHbix nopoA ycTb-Eeabcxoro ropHoro MaccnBa, 6buio o6HapyxeHo, 
4to 66Abuiaa 4acTb H3y4eHHbix bhaob HMeeT bmcokhh ypoBeHb Mg. Tax, nanpHMep, 
pacTeHna ceM. Fabaceae Ha cepneHTHHHTax HaxanAHBaAH b 5 pa3 6oAbuie Mg, 4eM 
pacTeHHa Ha H3BecTHaxax h xhcamx ropHbix nopoaax Boctohhoh HyxoTXH. Coothouichhc 
Ca/Mg b pacTeHHax Ha yAbTpaocHOBHbix ropHbix nopOAax 6buio npeHMymecTBeHHO 
MeHbuie 1. Kax OTMeneHo b AHTepaType, 6anaHc Ca h Mg HMeeT 6oAbuioe 3Ha4eHHe ana 
peryAHHHH mhothx npoueccOB o6MeHa BemecTB pacTeHHH h paccMaTpHBaeTca xax orpa- 
HHHHBatOlUHH (})aXTOp AAA nOCejieHHA p«Aa BHAOB Ha cepneHTHHHTax npH COOTHOUieHHH 
sthx xaTHOHOB b pacTeHHH HHxe 1 .9, a b no4Be — HHxe 9 (Erschbamer, 1991). 

Kax yxe ynoMHHanocb Bbiuie, coAepxaHHe K b pacTeHHax ceMeiicTB Caryophyllaceae, 
Asteraceae, Fabaceae, Saxifragaceae Ha yAbTpaocHOBHbix nopoaax 6buio HHxe, 4eM b 
pacTeHHax Ha xhcamx nopoaax. 3to CBA3aHO xax c HH3XOH xOHueHTpanHen sneMeHTa b 
cepneHTHHHTOBbix no4Bax, Tax h c He6AaronpHaTHbiMH ycAOBnaMH ero norAOujieHHa b 
npHCyTCTBHH H36blT04HbIX K0AH4CCTB Mg. H3BCCTHO, 4T0 3Ha4HTCAbHbIH ypOBeHb Mg B 
6oAbiuen 4acTH cepneHTHHHTOBbix no4B o6ycAOBAHBaeT Bbicoxyio BeAH4HHy hx pH. npn 
HCCAeAOBaHHH HaMH noxa3aHO huahahc aOBOAbHO TecHOii xoppenauHOHHOH cbh3h Mexay 
ypOBHAMH COaepxaHHA K H Ca B paCTeHHAX H XHCAOTHOCTbK) n04BM (Ta6~A. 2), 4TO MOXeT 
xocBeHHO CBHaeTeAbCTBOBaTb b noAb3y HeSaaronpHHTHOro bahahha bmcokhx xoHueHTpa- 
uhh Mg b n04Be Ha noraomeHHe sthx sneMeHTOB. 

Bbiuie OTMenaaocb, hto bham, npnypOHeHHbie Ha IOxhoh HyxOTxe x BbixoaaM 
yAbTpaocHOBHbix nopoA, Taxne xax Alyssum obovatum h Papaver anadyrense, cnoco6Hbi 
HHTeHCHBHO noTAOuxaTb Ca, HecMOTpa Ha HH3xoe coaepxaHHe HOHa b cepneHTHHHTOBbix 
no 4 Bax. Ohh HaxaiiAHBaiOT 6onbuie Ca, 4eM Mg. Coothouichhc Ca/Mg y o6ohx bhaob 
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6buio Bbiuie 1. 3th aaHHbie cornacyiOTcsi c AHTepaTypHbiMH (Walker et al., 1955). Tax, b 
onbiTax c 2 BmaMH poaa Helianthus, KOTopbie BbipauiHBaJiHCb Ha noHBax c paanHHHbiM 
coaep*aHHeM Ca h Mg, 6buio yCTaHOBneHO, hto cepneHTHHHTOBMH bha H. bolanderi no 
cpaBHeHHio c HecepneHTHHHTOBbiM H. annuus hmcji 6onee acJxjjexTHBHyio CHCTeMy nomome- 
hhs. OHa ocTaBajracb pa6oTOcnoco6HOH b noHBax c HH3Koii Aoneii Ca h bmcoxoh AOJieft Mg. 

HexoTopbie HecneAOBaTeAH bmhbhah, hto h36mtohhoc coAepxaHne Mg h Ni moxct 
npHBecTH k yMeHbuieHHio CHa6xeHH« pacTeHHii P H3 noHBbi 3a cneT nepexoAa ero b 
HepacTBopHMbie coeAHHeHHa (Proctor, Nagy, 1992). 3to noATBepxAaerca h HatiiHMH 
AaHHbIMH: MHHHMAAbHbie XOHlteHTpaltHH P, 3a HCKAIOHeHHeM BHAOB-CepneHTHHO(J)HTOB, 
Ha6AK)AaAHCb y pacTeHHH, o6HTaiomHX Ha hhcto MHHepaAbHbix noHBax Ha npHBepuiHHHbix 
ynacTxax ropw rbp6aTOH, coAepxamHx MaxcHManbHoe xoahhcctbo Mg h Ni. 

HccAeAOBaHHhie hbmh bham xapaxTepH30BanHCb noBbiiueHHbiM ypoBHeM coAepxaHHst 
Ni (7.22—449 Mr/xr aab pa3Hbix bhaob). Taxoe coAepxaHHe Ni h b Apyrwx paiioHax 
3eMHoro inapa aBAsieTca obbiHHbiM aa» pacreHHH, npHyponeHHbix x noHBBM, c(J)opMHpo- 
BaHHbiM Ha yAbTpaocHOBHbix nopoAax (Krause, 1958; Sasse, 1979; Proctor, 1992). OAHaxo 
3TO 3H3HHTeAbHO IipeBblUiaeT BeAHHHHy COACpxaHHB Ni B paCTeHHSX HeCepneHTHHHTOBblX 
MecTOobHTaHHH, KOTopaa cocTaBAaeT o6mhho 0.5—5.0 Mr/xr (Proctor, Woodell, 1975). 
B HexoTopwx HccAeAOBaHHax ycTaHOBAeHa HH3xaa (0.1 Mr/xr) noTpeOHOCTb pacTeHHii b 
Ni aah hx HopManbHoro pocTa (Proctor, Baker, 1994). B pa3Hbjx BHAax pacTeHnii 
ycTb-BeAbcxoro cepneHTHHHTOBOro MaccHBa cOAepxaAOCb ot 2.24 ao 12.2 Mr/xr Co h ot 
2.68 ao 33.8 Mr/xr Cr. Una cpaBHeHHH yxaxeM, hto ypoBeHh Co h Cr b pacTeHHax 
HecepneHTHHHTOBbix MecTOoOHTaHHH ne npeBMUiaeT 1 Mr/xr (Hutchinson, 1981; Reeves, 
1992). Ilo-BHAHMOMy, pacTeHHH, BCTpenaroujiHeca Ha cepneHTHHHTax, o6AaAax)T MexaHH3- 
MOM, n03B0AHK)UIHM HM CBa3bIBaTb nOrAOmaeMbie B OoAbUIOM XQAHHeeTBe TaxeAbie 
MeTaAAbi b HHepTHbie coeAHHeHHa h H36eraTb tbkhm o6pa30M hx ToxcHHecxoro BAHaHHa. 
CymecTBOBaHne Taxoro MexaHH 3 Ma, o6ecneHHBaroujiero, b H3Cthocth, BbiBeAeHHe H3 
oOMeHa H36biTOHHbix xoAHHecTB Ni nocpeACTBOM o6pa30BaHHH xoMnnexcoB c opraHHHe- 
ckhmh xncAOTaMH, 6biAo noxa3aHO, HanpHMep, y paAa bhaob poAa Alyssum (Brooks et 
al., 19811 

Ha npHMepe pacTeHHH YcTb-BeAbcxoro cepneHTHHHTOBOro MaccHBa Mbi BCTpenaeMca 

C BAHBHHeM AByX OCHOBHbIX (JiaXTOpOB- HecOaAaHCHpOBaHHbIM COOTHOLLieHHeM Ca H Mg 

h bmcokoh xoHueHTpauneH Ni, a Taxxe Co h Cr. B6Abuiaa nacTb HCCAeAOBaH h bix hbmh 
pacTeHHH He cnoco6Ha orpaHHHHBaTb norAomeHne hohob, HMeroiunxca b non Be b 
H36bITOHHbIX XOAHHCCTB3X, n03TOMy npeBOCXOAHT nO HX COAepxaHHK) paCTeHHa Tex xe 
bhaob, o6HTaroutHX Ha Apyrnx THnax ropHbix nopOA. Moxho npeAnonoxHTb, hto 
HexoTopbie H3 TaKHX BHAOB, 06 AaAaK)mHX 3HaHHTeAbHOH 3XOAOrHHeCXOii nAaCTHHHOCTbK), 
npeACTaBAeHbi b xoHTpacTHbix nOHBeHHO-reoxHMHHecxHX ycAOBHax cneitH<J)HHecxHMH 
nonyAauHaMH, pa3AHHaiouJiHMHca no CBoeMy MeTaOoAHHecxoMy noTemiHany. 
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EoTaHHMecKHii HHcnrryr rionyMeHO 14 VIII 1995 
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SUMMARY 

Data on mineral contents of some plants growing on ultrabasic rocks of South Chukotka are 
presented. To reveal their peculiarity, the mineral contents of plants growing on serpentine and acid 
rocks were compared. The influence of taxanomic and ecological factors on mineral nutrition of 
plants growing on serpentine Ust-Belskiy mountain in the middle reaches of the Anadyr river was 
studied. It is concluded that the species with considerable ecological plasticity are presented in 
contrasting soil conditions by specific populations, which differ in their metabolic potencial. 
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HOBblfl BKW POUA EREMURUS {ASPHODELACEAE) C KABKA3A 

A. D. MIKHEEV. A NEW SPECIES OF THE GENUS EREMURUS 
[ASPHODELACEAE) FROM THE CAUCASUS 


flano onHcaHHC HOBoro naBKa3CKoro BHua Eremurus zangezuricus. 

B 1983 r. mhok) 6bUiH BbiBe3eHbi H3 Apmchhh KopHeBHuja flHKopacTymero TaM 
apeMypyca h BbicaxeHbi Ha SKcnepHMeHTajibHOM ynacTKe 3KOJioro-6oTaHHHecKOH cTaHUHH 
BoTaHHnecKoro HHCTHTyra hm. B. JI. KoMapoBa (BHH) PAH b r. rLmtropcKe. PacTeHHa 
co6paHbi b ymejibe oaHoro H3 boaotokob roxHee r. Fopwca. PenpoayUHpoBaHHbie oco6h 
bo BpeMa uBeTeHHH ra6HTyajibHO npaKTHnecKH He oTAHuaioTcsi ot Eremurus spectabilis 
Bieb. c ropbi Eeurray 6jih3 r. IlaTHropcKa (paBHo Kax h h3 flarecTaHa (Taa™)). OaHaKo 
b apyrae cj)a3bi pa3BHTHa Mexay hhmh BbiHBHancb cymecTBeHHue pasaHnna. llpexae Bcero 
6biao 3aMeneHo, hto apMHHcKHe pacTeHHa 3aiiBeTaiOT Ha HecKoabKO aHefi (npHMepHO Ha 
Heaejno) no3aHee 6euiTayropcKHx, BbicaxeHHbix aaa cpaBHeHHa BMec'te c hhmh, a b nepHoa 
6yiOHH3auHH y hhx hhoh rabwTyc couBeTHa — oho 6onee KopoTKoe h ToncToe. Hawdoab- 
uiaa xe pa3HHiia o6o3HaaHaacb b nepnoa co3peBaHHa naoaoB. Tax, Kopo6oHKa y 
E. spectabilis c ropbi Eeurray noHTH uiapoBHaHaa, no CTBopxaM CKaaanaTO-MopuJiHHHCTaa, 
c pe3KO o6o3HaneHHbiMH nonepenHbiMH MopuiHHaMH, a y apMRHCKHX pacTeHHH ohr 
obpaTHoaHueBHaHO-cepaueBHaHaa, TpexrpaHHaa, caaboMopuxHHHCTaa, 6oaee Meaxaa h c 
6oaee MeaKHMH, HHane oxpauieHHbiMH ceMeHaMH. EcTb oahh npH3Hax, no KOTopoMy 
cpaBHHBaeMbie pacTeHHa pa3aHHaiOTca bo Bcex ynoMaHyrbix c|3a3ax pa30HTHa — 3to HHcao 
cTepwabHbix npwuBeTHHKOB Ha nBeTOHoce: oho ropa3ao MeHbuie y E. spectabilis. Bee 
BbiuiecKa3aHHoe no3BoaaeT caeaaTb BbiBoa o cymecTBOBaHHH Ha KaBKa3e, noMHMO 
E. spectabilis, E. tauricus Stev., E. azerbaidzhanicus Charkev., eme oaHoro BHaa 6aH3- 
Koro k hhm poacTBa. 3TOMy HOBOMy BHay a npeaaaraio aaTb Ha3BaHHe Eremurus 
zangezuricus no HCTopHKO-reorpacJ)HHecKOMy paiioHy ApMeHHH 3aHre3yp, rae 6biaH 
co6paHbi o6pa3UM aaa THnoBoro MaTepHaaa. 

Eremurus zangezuricus Mikheev sp. nov. (sect. Eremurus). — Planta 120—170 cm 
alta. Radices valde incrassatae fusiformes ad 15 (20) mm in diam. Folia late linearia, 
glabra, margine ciliatula, glaucescentia, exteriora 3—4 (7) cm It. Scapi glabri. Bracteae 
steriles (20)28—44 inferiores ad 55 mm lg., fertiles inferiores ad 40 mm lg., omnes 
margine longe pilosiusculae. Inflorescentia in alabastris brevis 8—11 cm lg., ad 3 cm in 
diam. Racemus densissimus. Pedicelli 25—28 mm lg. (ad trientem a basi racemi). 
Perigonii infundibuliformis campanulati phylla 12—15 mm lg., lanceolata, obtusiuscula, 
luteola, deinde fuscescentia, nervis viridiusculis. Filaments ca. 15 mm lg., flavido-viridi- 
uscula. Antherae 4—4.5 mm lg., cinnamomescentes. Pollen aurantiacum. Capsula obova- 
to-cordata, subtriquetra, rugosiuscula, 7.5—8.5 mm lg. (alt.). Semina grisea brunneo-stri- 
ata ac maculata, pondus 1000 seminum 8.5 g. 

Ty pus: «Specimina, e rhizomatis in Armenia collectis enata, ad meridiem ab oppido 
Goris in clivo arduo herboso-fruticoso sicco lapidoso. 15 VII 1994, A. Mikheev» (LE). 
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OcHoBHbie OTJiHHHTejibHhie npHJHaKH E. speetabilis h E. zangezjuricus no aaHHuM Ha6juo.aeHHH 
b 1994 r. b ycjioBHHx Kyjtbrypu Ha rijrraropcKoii 3KOJK>ro-6oTaHH4ecKoii ctbhuhh BHH PAH 
(Hcc^eaoBaHO no 20 o6pa3uOB KaxAoro bh®) 


riptOHaKH 

£. speetabilis 

E. zaitgezuricus 

3auBeTaHHe 

ConBerae b <J>a3e 6yronH3aiiHH 
(nepen 3auBeraHneM): 

13 V 

19 V 

AJIHHa, CM 

11.5-15.0 

8.0-10.5 

AMaMeTp, cm 

Kopo6o4Ka: 

1.7-1.8 

2.3—3.0 

pa3Mep, mm 

10-12 

7.5—8.5 

4>opMa 

rioHTH UiapOBHAHaH 

06paTHOHfi ue bhoho- cepa- 
UeBHilHati, HBCTBeHHO 
TpexrpaHHaB 

noBepxHocTb 

CeMeHa: 

Pe3KO CKAaA4aT0-M0p- 
IAHHHCTBfl 

CAa6oMOpfflHHHCTaH 

Bee 1000 uit., r 

11.0 

8.5 

oKpacKa 

KaunaHOBhie 

Cepwe, c KopHHHeBuMH 
(ao nepHhix) noaocicaMH 
h nuroaMH 

MhCJK) CTepHAbHbIX npHUBeTHHKOB 

10-16 

28-44 

reorpatJmoecKoe pacnpocTpaHeHHe 

CeBepHbiti KaBKa3 

lOxHoe 3axaBKa3be 


Area geographic a. Transcaucasia australis. 

Affinitas. Species mea E. spectabili Bieb. affinis est, sed efflorescentia ca hebdo- 
madem praecociore (plantis una cultivatis), inflorescentia in alabastris 3—3plo longiore 
quam crasso, capsulis minoribus obovoideo-cordatis subtriquetris (nec globosis), rugosi- 
usculis (nec valde plicato-rugosis), seminibus minoribus griseis brunneo-striatis et 
maculatis, bracteis sterilibus duplo-triplo pluribus, necnon area geographica differt. 

PacTeHne 120—170 cm bmc., c chm>ho yronmeHHbiMH BepeTeHOBHAHbiMH kophhmh, 
ao 15—20 mm b nnaM. JlncTba uiHpoKOJTHHeHHbie, BHeuiHue 3—4 (ao 7) cm uinp., roAbie, 
no Kpaio MeAKopecHHTHaTbie, CH30BaTbie. OrpenicH ronbie. IlpHUBeTHHKH no Kpaio cicyaHo 

AAHHHOBOAOCHCTbie, CTepHAbHbie, B HHCJTe (20)28-44, HHXHHe H3 HHX AO 55 MM AA., 

HHXHxe anoAyutHe ao 40 mm aa. CouBeme b (J)a3e 6yTOHH3auHH aoboabho toactoc, ao 
3 cm b AnaM., ho KopoTKoe, ao 8—11 cm aa. KwcTh OHeHb rycTas. Ubctohoxkh 25— 

28 MM aa. (B OAHOH TpeTH OT OCHOBaHHB KHCTH). OKOAOUBeTHHK BOpOHKOBHAHO-KOAO- 
KOAbHaTbiii, ero ahctohkh 12—15 mm aa., naHtieTHbie, TynoBaTbie, xeATOBaTbie, noanHee 
Gyperomne, hx xhakh 3eAeHOBaTbie. TbmuHOHHbie hhth okoao 15 mm aa., xeATOBaTO-3e- 
AeHOBaTue. ribuibHHKH 4—4.5 mm aa., KopHHHeBaTbie. ribiAbua opaHxeBaa. Kopo6oHKH 
7.5—8.5 mm aa. (bmc.), o6paTHOAHueBHAHO-cepAueBHAHbie; cnaOorpaHHCTue h cnaOoMop- 
mHHHCTbie. CeMeHa cepbie, c KopnHHeBbiMH noAocxaMH h nsiTHMUiKaMH. Bee 1000 uit. 
ceMBH 8.5 r. 

Tnn: «PacTeHne, BbipameHHoe H3 KopHeBHiu, coOpaHHbix b ApMeHHH roxHee ropoua 
TopHca Ha cyxHX TpaBa hhctmx c KyciapHHKaMH KpyTHX me6HHCTbix ckjioh£x. 15 VII 
1994, A. MnxeeB» (LE). 

reorpa<J)HHecKoe pacnpocTpaHeHHe. lOxHoe 3aKaBKa3be. 

P o a c t b o. Bha 6ah30k k E. speetabilis Bieb., ot Koroporo OTAHHaeica 6oAee paHHHM 
3auBeTaHHeM (npuMepHO Ha HeAenio npu cobmccthom BbipamHBaHHH), BABoe MeHbuiHM 
COOTHOllieHHeM AAHHM H TOAlUHHbl COUBCTHH B $a3e 6yTOHH3aUHH, OOAee MeAKHMH 
oOpaTHOSiHUeBHAHO-CepAUOBHAHbIMH CAaOorpaHHCTMMH (He UiapOBHAHblMH), CAaGOMOp- 
LUHHHCTblMH (a He CHAbHO CKJiaAHaTO-MOpmHHHCTbIMH) KOpoOOHKaMH, 6oAee MeAKHMH 
CepbIMH CeMeHaMH C KOpHHHeBMMH nOAOCKaMH H naTHblUlKaMH, BABOe-BTpOe 66AbUiHM 
HHCAOM CTepHAbHbIX npHUBeTHHKOB, HHbIM reOrpa<})HHeCKHM paCnpOCTpaHeHHeM. 
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riepeMHCJieHHbie Bbiuie otjihhhh E. zangezuricus ot E. spectabilis npeiicTaajienbi b 
T a6/inue. 

TaKHM o6pa30M, noflTBepxmaeTCfl MHeHHe C. C. XapxeBHna (1966 : 46) o npoiopac- 
TaiiHH b ropax ApMHHcicoro Haropba oco6oro BHfla poaa apeMypyc. OflHaxo MHe HeH3BecT- 
ho, oTHOCflTca jih k E. zangezuricus pacTeHHH H3 apyrax MecT 3aHre3ypa, b h3cthocth 
o6napy*eHHbie mhokj Ha xaMeHHCTbix auiOHax no p. Oxhh (Boxhh) Mexmy Ka(paHoM h 
KaaxcapaHoM, a Taxxce pacTymne Ha rope Kanyraxcyx (KanbiflXHic), co6paHHbie 
C. C. XapxeBHMeM (1966 : 46). 


CnHCOK JIHTEPATyPbl 

XapKeem C. C. O HexoTopbix JiHJiefiHbix 4>jiopbi KaBxaaa // Hob. chct. bucui. pacT. 1966. T. 3. 
C. 41—47. 

EoTaHHBecxHH hhcthtjit IlojiyMeHO 1 II 1995 

hm. B. JI. KoMapoBa PAH 
CaHKT-rieTepCypr 


6 BoramiHCCKHii xypHaa, N* 5, 1996 r. 
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O HOBbIX H PEJXKHX BHflAX AUBEHTIIBHblX PACTEHHft AJIH TOPOflA 
CMCXHEHCKA, JIEHHHrPAflCKOft OKJIACTH H KPACHOUAPCKOIO KPAfl 

D. I, TRETYAKOV. ON THE NEW AND RARE SPECIES OF ADVENTIVE PLANTS OF SMOLENSK, LENINGRAD 

AND KRASNODAR REGIONS 

CooSmaeTcs o HaitaeHHbix 30 hobux h peoKHX BHflax pacTeHHii Ha TCppHTOpHH Pocchh, H3 hhx 14 hobux 
ana CMo/ieHcxa, 6 — ana CaHKT-rieTep6ypra h JleHHHrpanCKOfi o6ji. h 3 — ana KpacHoaapcxoro xpaa. 

ripn H3yseHHH (Jjjiopbi Jiio6oro pafioHa oneHb BaacHO 3HaTb BpeMa noasneHHa Toro hjih 
HHoro aflBeHTHBHoro pacTeHHH. Cefinac Mbi yace He b coctohhhh BoccTaHOBHTb KapTHHy 
noflBJieHHH h pacnpocTpaHeHHfl MHorax 3aHOCHbix bhhob Ha aaHHoii TeppHTopHH. IlepBbiH 
3aHOC T3KHX BHflOB He 6bIJl 33C£)HKCHp0BaH flOKyMCHTajIbHO. 

B 1991—1992 rr. hemh 6mjih oGcneaoBaHbi cHHaHTponHbie MecTooGHTaHna pacTeHHH 
b ropoaax CaHKT-neTep6ypre, Cmojichckc h Cohh, a Taxace b HeKOTOpbix noceneHHax 
JleHHHrpaacKOH oGn. h KpacHoaapcKoro Kpaa. B pe3yjibTaTe ana yKa3aHHbix paftoHOB 
Pocchh 6bi.no BbiaBJieHO cpaBHHTenbHo 6onbuioe hhcjio hobmx h peaKHx anBeHTHBHbix 
pacTeHHH, KOTopbie npHBeaeHbi aanee b cncTeMaTHnecKOM nopaaxe. 

Co6paHHbifi repGapHH xpaHHTca b Mhhckc (MSK), ay6neTbi HexoTopbix bhaob 
nepeaaHbi b MocKBy (MHA), CaHKT-neTep6ypr (LE) h Hoboch6hpck (NS), ripn uhth- 
poBaHHH rep6apHbix bthkctok KonneKTop yxa3aH nnuib b tom cnynae, ecnn c6opbi 
npHHaaneacaT He aBTopy aaHHoii CTaTbH. 

Anisantha sterilis (L.) Nevski. CMoneHCK, B6nH3H ac.-a. ct., Ha ac.-a. nonoTHe, 28 VI 
1992, nn„ Ns 1797 (MSK). 

3tot BHa 3aHeceH b 6onee ceBepHbie pafioHbi Pocchh: b JleHHHrpaacKyio (UBeneB, 
1988), HnaceropoacKyio (JlyKHHa, 1989), MocxoBCKyio (HrHaTOB h ap., 1990), KanHHHH- 
rpaacKyio (IyaacHHCKac, 1991) h UBaHOBCKyio o6nacTH (BopncoBa, 1993), a Taxace b 
Y aMypTHio (TyraHaeB, Ily3bipeB, 1988) h HaflanbHHH Boctok (HenaeBa, 1984). B KanecTBe 
3aHocHoro 3T0T BHa H3BecTeH b JlHTBe (MoTexaHTHTe, 1985), JIaTBHH (TaGaxa h ap., 
1988), Ha ykpaHHe (MocaiciH, 1991 b) h b EenopyccHH. 

Eleusine indica (L.) Gaertn. KpacHoaapcKHH Kpafi, r. KypraHHHCK, ac.-a. ct. Kypran- 
Haa, Ha ac.-a. nonoTHe, 25 VII 1991, ub., nn., Ns 929 (MSK). 

Kax 3aHocHbift stot K)XHoa3naTCKHH BHa npHBoaHTca ana KaBxa3a h npeaxaBKa3ba 
(KpacHoaap) (UBeneB, Eohkhh, 1992). B 6onee ceBepHbix pafioHax H3BecTeH b YaMypTHH 
(IIy3bipeB, 1993) h na YKpanHe (MocaiciH, lUeBepa, 1993). 

Sporobolus fertilis (Steut.) W. Clayton. KpacHoaapcKHH xpaA, r. Comh, y ac.-a. ct., 
Ha ac.-a. nonoTHe, 29 VII 1991, nn., Ns 995 (MSK). 

3tot TponHnecKHH copHaK BnepBbie oGHapyaceH Ha TeppHTopHH CCCP b AaacapHH b 
1929 r. (UBeneB, 1976a). 

Panicum dichotomiflorum Michx. CaHKT-IleTep 6 ypr, B6nH3H yn. InHHaHOH, Ha Tep¬ 
pHTopHH K 0 M 6 nHaTa xneGonpoayKTOB, 18 VIII 1991, 6 yr., hb„ nn., Ns 1073 (MSK, LE, 
NS). 
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CeBepoaMepHKaHCKHH bha, 3aHeceH b CTpaHM Boctohhoh EBponbi: JIaTBHio (OaTape, 
raBpHJioBa, 1985), EenopyccHH) (TpeTbHKOB, 1988), JlHTBy (fyAXHHCKac, 1989), Ha 
YKpaHHy (MochkIh, 1991b). B Pocchh stot bha H3BecieH Ha flanbHeM Boctokc (Eyn, 
IIlBbiAKaa, 1981; HenaeBa, 1984), b KanHHHHrpaACKofi o6a. (TyAXCHHCxac, 1991), b 
M oCKBe (Eohkhh, 1991), KpacHOAapcKOM Kpae (llBeneB, Eohkhh, 1992) h b YAMypTHH 
(EapaHOBa h ap-, 1992). 

Carex melanostachya Bieb. ex Willd. Cmoachck, k 3anaAy ot ct., bao.'ib hc.-a. nojioTHa, 

28 VI 1992, na„ N® 1806 (MSK). 

Kax 3anocHbiH H3BecTeH b Mockbc (Eohkhh h Ap., 1988; Eohkhh, 1989), YAMypTHH 
(TyraHaeB, IIy3bipeB, 1988). 3 tot bha o6Hapy*eH TaKxce b EeJiopyccHH: b6ah3h *.-a. ct. 
Mhhck-Boctohhbih, y hc.-a. nonoraa, 3 VI 1993, C03p. nn. (MSK); r. EpecT, b 2 km k 
ceBepo-BocToxy ot hc.-a. ct. EpecT-UeHTpajibHbiH, y hc.-a. noAOTHa, b6ah3h yji. Mocceii- 
hoh, 26 V 1994, ub., nn., N» 3090 (MSK); oxp. >k.-a. ct. Ochhobhhh, b 4.5 km k 
ceBepo-3anaAy, Ha OTMeTKe «394 km», y hc.-a. noaoTHa, 27 VI 1994, iui„ N® 3344 (MSK). 

Commelina communis L. CaHKT-neTep6ypr, b6ah3h yA. EnHHHHOH, Ha TeppHTopHH 
KOMOHnaTa XAe6onpoAyKToB, BAOAb xc.-n. noAOTHa, 18 VIII 1991, ub., nA., N» 1071 
(MSK). 

3tot TponHHecKHH copHHK b nocAeAHee BpeMa HanaA pacnpocTpaHHTbca AaneKO Ha 
ceBep. B eBponeficKOH nacTH Pocchh H3BecTeH b BopoHexcKofi o6a. (IlpoTononoBa, 
1976), HyBauiHH (flHMHTpHeB, HnbMHHCKHx, 1979), YAMypTHH (Ily3bipeB, 1985; TyraHaeB, 
Ily 3 bipeB, 1988), a TaKxce o6Hapy*eH B. H. Eohkhhmm b Mockbc (ycTHoe cooOmeHHe). 

B cTpaHax Boctohhoh EBponu 3 tot bha H3BeCTeH Ha YKpaHHe: b Khcbckoh, TKhtomhp- 
ckoh, HepxaccKott h Bhhhhukoh oOnacrax (IlpoTononoBa, 1976; MochkIh, 1988), b 
JI aTBHH — b Pnre (Ta6axa h Ap., 1988) h b EeAopyccHH (c6opbi T. BbiHaeBa h 
A. CKypaTOBHHa, 1985 r. (MSK)). 

Rumex marschallianus Reichenb. KpacHOAapcKHH Kpaii, r. Cohh Ha hc.-a. noAOTHe, 

29 VII 1991, ha.. N® 997 (MSK, LE). 

EcTecTBeHHbifi apeaA bhas oxBaTbiBaeT roro-BocTOK eBponeficKOH nacTH OuBiuero 
CCCP, lor 3anaAHOH Ch6hph h CpeAHioio A3 Hk> (EopoAHHa, 1977). B KanecTBe 3aHocHoro 
bha H 3 BecTeH b YAMypTHH (TyraHaeB, ITy3bipeB, 1988). HeAaBHO oOHapyxceH b EenopyccHH: 
oKp. r. MuHcxa, Ha ropoACKofi CBanKe) 17 VIII 1993, nA., N® 2844 (MSK); Opuia, b6ah3h 
hc.-a- ct. Opuia-3anaAHaa, b pyAepanbHbix MecrooOHTaHHHX, y hc.-a- noAOTHa, 8 VIII 1995, 
ha., N® 4231 (MSK). 

Rumex triangulivalvis (Danser) Rech. JleHHHrpaACKafl o6n., r. BbiOopr, b6ah3h 
5K.-A- ct. y KOM6HHaTa XAe6onpOAyKTOB, Ha hc.-a. fioaothc, 31 VIII 1991, ub., nA., N® 1186 
(MSK). 

BnepBbie aah TeppHTopHH ObiBuiero CCCP btot bha yKa3aH aah CaHKT-IleTepoypra 
(IlBeAeB, 1977), a n03AHee oh 6bin o6Hapy*eH B Mockbc (HraaTOB, MaKapoB, 1984), b 
YAM ypTHH (riy 3 bipeB, 1985; TyraHaeB, IlyaupeB, ■ 1988), JIaTBHH (Ta6aKa h ap„ J988), 
JlHTBe (JlHKaBHHioc h Ap., 1989), Ha YKpaHHe (Mochkhh, 1991a), b KanyxccKOH oon. 
(MafiopoB h Ap., 1993). CpaBHHTeAbHO HeAaBHO bha oOHapyxeH h b EenopyccHH (coopbi 
E. EuyAOBa, 1979 h 1983 rr. (MSK)). 

Polygonum orientate L. KpacHQaapcKHH Kpaii, noc. Ilce6aH-2, b pyAepanbHHx Me- 
CTOoGHTaHHHX, 18 VII 1991, ub., N® 872 (MSK). 

B CTpaHax Boctohhoh EBponu 3 to pacTeHHe KyAbTHBHpyeTCH k3k ACKoparaBHoe h b 
K anecTBe AHnaiomero H3Becrao bo mhothx o&nacTflx (TpeTbHKOB, 1990). 

Chenopodium bonus-henricus L. OKp. CaHKT-IIeTep6ypra, hc.-a. ct. MoxaficKaa, 
BAOAb 3a6opOB H AOpOTH B nOCCAKe y nOAHOXHH XOAM3, 27 VI 1991, ub., nA., N® 741 
(MSK, LE, MHA, NS). 

B Pocchh stot bha H3BecTeH b TBepcKoii (ManuuieBa, 1979), JleHHHrpaACKOH h 
H oBropOACKOH (OnpeAeAHTeAb..., 1981), Pfl3aHCKOft (Hhhcb, 1986) h Mockobckoh o6nac- 
thx (HraaTOB h Ap., 1990). 

Suaeda sp. CaHKT-IleTep6ypr, b6ah3h hc.-a. ct. CopTHpOBOHHaa, pyAepaAbHue cooo- 
mecTBa BAOAb hc.-a. noAOTHa, Ha umaxoBbix h Apyrax oTBaAax, 24 VIII 1991, N® 1132 
(MSK). 
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Sisymbrium orientate L. Cmoachck, b6ah3h x.-a. ct., Ha cmiOHe x.-a. HacbiriH h Ha 
nojioTHe, 28 VI 1992, na., ub., N» 1782, 1788 (MSK). 

B Pocchh BHfl 3aHeceH b JleHHHrpaacKyio (UBe/ieB, 1977; ryceB, 1978), HoBropoacKyio 
(ryceB, 1978), TBepcicyio (MajiuuieBa, 1980), MocKOBCKyro (MaicapoB, HraaTOB, 1983), 
KanyxcKyio oOaacTH (MafiopoB h ap., 1993), a Taxxe b YaMypTHio (TyraHaeB, riy3bipeB, 
1988) h Ha flajibHHii Boctok (HenaeBa, 1976, 1984). B KanecTBe 3aHOCHoro stot bha 
H 3BecTeH b JIaTBHH (LUyjm, 1972; Ta6axa h ap., 1988), JIhtbc (c6opbi TpeTbsncoBa, 
1989 r. (MSK)), Ha cesepe YKpaHHbi (MochkIh, 19916) h b EeaopyccHH. 

Sisymbrium wolgense Bieb. ex Fourn. Cmojichck, y KOM6nHaTa xjie6onpoayKTOB, baojib 
x.-a. nojiOTHa, 28 VI 1992, ub., N» 1769 (MSK). 

3tot BocTOHHoeBponeficKHH bha H3BecTeH bo Bcex CTpaHax Boctohhoh EBponbi. 

Rorippa austriaca (Crantz) Bess. Cmoachck, b6jih3h x.-a. ct., Ha x.-a. noaorae, 
28 VI 1992, ha., N« 1797 (MSK). 

BocTOHHoeBponeiicKHH bha, b KanecTBe 3aHocHoro H3BecTeH fiohth bo Bcex odnacTAx 
HeHepH03eMHoft noAoebi eBponeflcKOH nacra Pocchh, b CTpaHax IlpnGaiiTHKH, Ha YKpaHHe 
h b EeaopyccHH. 

Myagrum perfoliatum L. Cmoachck, b6ah3h x.-a. ct., Ha uinaKOBO-rpaBHHHOM cmiOHe 
x.-a. Hacbinn, 28 VI 1992, ub., iui., N» 1786 (MSK). 

B KanecTBe 3aHOCHoro stot bha H3BecTeH b eBponeficKOH nacTH Pocchh: b Mockob¬ 
ckoh, BopoHexcKOii, TyjibCKOH (LUepeMeTbeBa, 1989) oOaacrax, b 4yBaiuHH (Hhmhtphcb, 
RnbMHHCKHx, 1979; OKTa6peBa, 1986; HraaTOB h up., 1990; ry6aHOB h ap., 1992, 1995), 
YaMypTHH (TyraHaeB, riy3bipeB, 1988), a Taxxe Ha YKpaHHe (MocaKiH, 19916), b 
EeaopyccHH (BbiHaeB, TpeTbAKOB, 1979) h JIaTBHH (Ta6axa h ap., 1988). 

Erucastrum gallicum (Willd.) O. E. Schulz. Cmoachck, b6ah3H x.-a. ct., Ha uinaKo- 
BO-rpaBHHHOM ckaohc x.-a. HacbinH, 28 VI 1992, ub., N» 1784 (MSK). 

H3BecTeH b eBponeficKOH Mac™ Pocchh: b KaAHHHHrpaacKOH (ryceB, 1974), KnpoB- 
ckoh (ryceB, 1976), JleHHHrpaacKOH (UBeaeB, 1977), TBepcKofi (ManbiineBa, 1980), 
Mockobckoh o6iiacTHX (HraaTOB h ap., 1990), b YaMypTHH (ryceB, 19776; TyraHaeB, 
riy3bipeB, 1988), Ha flanbHeM Boctokc (HenaeBa, 1976, 1984). KaK 3aHOCHbifi H3BecTeH 
b JIaTBHH (Ta6axa h ap., 1988), JIhtbc (c6opbi fl. TpeTbAKOBa, 1989 r. (MSK)) h b 
BeaopyccHH. 

Rapistrum rugosum (L.) All. Cmoachck, b6ah3H x.-a. ct., Ha uiAaKOBO-rpaBHHHOM 
cKAOHe x.-a. HacbinH, 28 VI 1992, ub., na., N» 1779 (MSK). 

B KanecTBe 3aHOCHoro bha h3bcctch b JleHHHrpaacKOH (UBeaeB, 19766, 1977), 
TBepcKofi (MaAbiuieBa, 1980), Mockobckoh (OKTaOpeBa, Mhhcb, 1977; HraaTOB, Maxa- 
poB, 1984), BopoHexcKofi (UBeaeB, 1985), HBaHOBCKofi o6aacTax (EopncoBa, 1993), b 
YaMypTHH (TyraHaeB, Ily3bipeB, 1988), Ha flaabHeM Boctokc (HenaeBa, 1976, 1984) h ap. 
B CTpaHax Boctohhoh EBponbi H3BecTeH b JIaTBHH (OaTape, TaBpHAOBa, 1985), Ha ceBepe 
YKpaHHbi (MocaKiH, 19916) h b EeaopyccHH (BbiHaeB, TpeTbHKOB, 1979). 

Lepidium latifolium L. Cmoachck, b6ah3h x.-a. ct., y TOBapHbix ABopoB, 28 VI 1992, 
6yT„ Ns 1792 (MSK). 

HpaHO-TypaHCKHH BHa, aoBOAbHO o6biHHbifi b HepHo3eMHofi noAOce Pocchh h YxpaH- 
Hbi, ceBepHee KaK 3aHOCHbiH hjbcctch b JleHHHrpaacKOH (ryceB, 1968), Mockobckoh 
(HraaTOB h ap., 1983), BoaoroacKofi (ryceB, 1973; MafiTyaHHa, 1984), HBaHOBCKOii 
(IIIhaob h ap., 1989a, 6) h Pa3aHCKofi o6aacTax (rymHHa, Ka3aKOBa, 1989), b pecny6- 
AHKax Mapnii 3a (ryceB, 1977a), YaMypTHH (TyraHaeB, Ily3bipeB, 1988), Mopaobhh 
(CnaaeBa, 1989), Komh (MapTbiHeHKo, 1990) h ap. 

Lepidium virginicum L. JleHHHrpaacKaa o6n., r. Mra, y x.-a. ct., Ha x.-a. noAOTHe, 
5 VII 1991, ub., na., N« 808 (MSK); CaHKT-IleTep6ypr., b6ah3h x.-a. ct. YaeabHaa, Ha 
x.-a. noAorae, 13 VII 1991, na., N» 845 (MSK); KpacHoaapCKHH Kpafi, r. Cohh, TeppH- 
Topna Typ6a3bi «Cokoa», pyaepaabHbie coo6mecTBa Ha cTpoHTeabHOH nnomaaKe, 26 VII 
1991, ub., mi. N» 950 (MSK); TaM xe, b6ah3H x.-a. ct. Cohh, Ha x.-a. noAOTHe, 29 VII 
1991, ub., iui., Na 987 (MSK). 

B Boctohhoh EBpone 3 tot ceBepoaMepHKaHCKHii bha H3BecTeH b 3ctohhh (Kotob, 
1979), JIaTBHH (Ta6axa h ap., 1988), Pocchh (YaMypTHA) (TyraHaeB, IIy3bipeB, 1988), a 
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Taxxe b JlHTBe (cGopbi B. MaicapoBa, 1986 r. (MHA)) h BeaopyccHH (Mhhck, OKp. 
X.-a. CT. OCHnOBHHH, OKp. X.-B. CT. nyxOBHBH; c6opbl fl. TpeTbBKOBa H R. Ty3HK, 

1991 — 1993 rr. (MSK)). 

Reseda lutea L. Cmojichck, b6hh3h x.-a. ct., Ha uinaxoBo-rpaBHfiHOM cmiOHe x.-a. Ha- 
cbinw, 28 VI 1992, ub., Ns 1780 (MSK). 

B Pocchh bhb H3BecTeH b JleHHHrpaacKofi (UBeaeB, 1977), BaanHMHpcKofi (Ha3apoB, 
1928), HHxeropoacKofi (ABepKHeB, ABepKHeB, 1985), HBaHOBCKofi (IHhhob h ap., 
1989a, 6), Pfl3aHCKofi (IyiuHHa, Ka3aKOBa, 1989), Mockobckoh oGaaenix (HraaTOB h ap., 
1990), b pecny&nHKax YaMypTHH (TyraHaeB, riy3bipcB, 1988), Mapnfi 3a (A6paMOB, 
TKhphkob, 1989) h HaJJaabHeM Boctokc (BopoGbeB, 1982; HenaeBa, 1984). Kax 3aHOCHbifi 
H3BecTeH b JlaTBHH (TaGaxa h ap., 1988) h BeaopyccHH. 

Lathyrus tuberosus L. CaHKT-rieTep6ypr, B6a«3n x.-a. ct. HaBanoaHas, aaonb 
x.-a. noaoTHa y KOMGnHaTa xaeGonpoayKTOB, 18 VIII 1991, ub., na., Ns 1067 (MSK); 
CMoaeHCK, B6an3H x.-a. ct. y KOMGHHaTa xae6onpoayKTOB, aaoab x.-a. noaoTHa, 28 VI 
1992, ub.. Ns 1771 (MSK). 

B KanecTBe 3aHocHoro btot ayroBO-cTenHofi BHa H3BecTeH b JleHHHrpaacKofi, IIckob- 
exofi (OnpeaeaHTeab..., 1981), HoBropoacKofi (ryceB, 1978), Mockobckoh oGaacTHX 
(HrHaTOB h ap., 1990), a TaKxe b YaMypTHH (TyraHaeB, ny3bipeB, 1988) h Ha UaabHeM 
BocTOKe (HenaeBa, 1984). Kax 3aHOCHbiii H3BecTeH b JlaTBHH (TaOaxa h ap., 1988) h 
B eaopyccHH. 

Euphorbia dentata Michx. KpacHoaapcKHH Kpafi; r. KypraHHHCK, x.-a. ct. KypraHHaa, 
Ha x.-a. noaoTHe, 25 VII 1991, na.. Ns 930 (MSK); r. Cohh, ceBepo-BOCTOHHee x.-a. ct. 
Cohh, Ha x.-a. noaoTHe, 29 VII 1991, nn„ Ns 998 (MSK); pa3i.e3a BoaonaaHbifi, 
roro-BOCToHHee Aiue, 4 VIII 1991, na., Ns 1019 (MSK). 

CeBepoaMepHKaHCKHH 3aHOCHbifi BHa, BnepBbie Ha TeppHTOpHH CCCP HafiaeH b 1968 r. 
Ha CeBepHOM KaBKa3e, b r. FlaTHropcKe, 3aTeM b apyrax ropoaax CTaBponoabCKoro Kpaa 
b pafioHe MHHepaabHbix Boa h b hx OKpecTHocTax b paanyce ao 40 km (TorHHa, 1974; 
MHxeeB, 1976). IIo3aHee oh 6b0i o6HapyxeH b MoaaaBHH (Kohohob, LUa6aHOBa, 1978; 
Mbip3a, 1991), Ka6apaHHo-BaaKapHH (KyuixoB, 1989), Ha YicpanHe — b Oaecce (KoBa- 
aeHKO h ap., 1992, 1993). flaa KpacHoaapcKoro Kpaa yKa3biBaeTCH ToabKO H3 r. KpacHO- 
aapa (UBeaeB, Bohkhh, 1992). B eBponeiicKOH nacTH Pocchh btot BHa HaiiaeH B. Boh- 
khhmm b Boarorpaae (ycTHoe coo6meHHe). 

Euphorbia nutans Lag. KpacHoaapcKHH Kpafi, r. Cohh, ceBepo-BocTOHHee x.-a. ct. 
Cohh, Baoab x.-a. noaoTHa, 29 VII 1991, ub., na., Ns 996 (MSK). 

PacnpocTpaHeH b CeBepHofi h IOxhoh AMepHKe, KaK 3aHocHbifi H3BecTeH b EBpone. 
flaa TeppHTOpHH 6bi BUiero CCCP npnBoanaca aaa A6xa3HH (Taipbi) (IlpoxaHOB, 1949) h 
A axapHH (Xoxphkob, 1992). 

Salvia nemorosa L. Cmohchck, k 3anaay ot x.-a. ct., Ha x.-a. noaoTHe, 28 VI 1992, 
ub., Ns 1802 (MSK). 

CTenHofi bhb nepH03eMHofi noaoebi Pocchh h YicpaHHbi. CeBepHee b xanecTBe 
3aHocHoro BHaa H3BecTeH b JleHHHrpaacKofi, ricKOBCKofi (OnpeaeaHTeab..., 1981), Moc- 
kobckoh (HraaTOB h ap., 1990), TBepcKofi (MaabimeBa, 1980), HBaHOBCKofi (IHnaoB h 
ap., 1989a, 6) h apyrax oGaacrax, a Taicxe b JlaTBHH (TaGaxa h ap., 1988) h BeaopyccHH. 

Veronica persica Poir. CMoaeHCK, Ha x.-a. noaorae y KOMGHHaTa xaeGonpoayKTOB, 
28 VI 1992, ub., na., Ns 1766 (MSK). 

3tot BHa b KanecTBe 3aHOCHoro b Pocchh H3BecTeH b Mockobckoh (HraaTOB h ap., 
1990), TBepcKofi (MaabimeBa, 1980), HBaHOBCKofi oGaacTax (UlHaoB h ap., 1989a, 6), b 
pecnyGaHKax Mapnfi 3a (AGpaMOB, JKhphkob, 1989) h YaMypTHH (TyraHaeB, riy3bipeB, 
1988), b EpHHCKofi oGa. — b r. HoB03bi6KOBe (c6opbi B. MaxapOBa, 1994 r. (MHA)), a 
TaKxe b JlHTBe (NatkeviCaite-Ivanauskiene, 1976), JlaTBHH (TaGaxa h ap., 1988), Ha 
YxpaHHe h b BeaopyccHH. 

Galium tricornutum Dandy. Cmohchck, Baoab x.-a. noaoraa y KoMGHHaTa xaeGonpo- 
ayxToB, 28 VI 1992, na., Ns 1764 (MSK). 

B eBponeficKofi nacTH Pocchh btot BHa BnepBbie Gbia coGpaH M. Ha3apoBbiM b TBepH 
b 1917 r. (MW), a b Mockbc — b 1919 r. (MW). Ilo3aHee oh Gbia coGpaH B. KoMapoBbiM 
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b neTporpaae b 1921 r. h b JleHHHrpaacKOH o6a. 6nH3 ct. Ba6HHO H. UBeaeBbiM b 1976 r. 
(llBeaeB, 1977). PbBecTeH Taxxe b YaMypTHH (TyraHaeB, riy3bipeB, 1988) h Mockob¬ 
ckoh o6a. (HraaToB h ap., 1990). CpaBHHTeabHO HeaaBHO o6HapyxeH h b Bejiopyccnn, b 
oKp. x.-a. ct. PyaeHCK (c6opbi R. TpeTbaKOBa, 1993 r. (MSK)). 

Ambrosia trifida L. PocTOBCKaa o6ji., LIIojioxobckhh p-H, CTaHHua EasKOBCKaa, Ha 
cmiOHe npaBoro 6epera p. Hoh, b pyaepaabHbix MecTooOHTaHHax, 6 VII 1987, 6yr., ub., 
N° 261 (MSK); CaHKT-IIeTepOypr, b6ah3h x.-a. ct. HaBaaonHaa, Ha noaoTHe x.-a. bctkh, 
Beaymen k xoM6HHaTy xaeOonpoayKTOB, 18 VIII 1991, ub., N° 1065 (MSK, LE); TaM xe, 
ct. CopTHpoBOHHaa, Ha x.-a. noaoTHe, 24 VIII 1991, Ber., N? 1117 (MSK); TaM xe, 6jih3 
YroabHOH raBanw, Ha x.-a. noaoTHe, 1 IX 1991, Ber., N» 1196 (MSK). 

3tot ceBepoaMepHKaHCKHii bha b eBponeHCKoii aacTH Pocchh H3BecTeH b JleHHHrpaa- 
ckoh (ryceB, 1978), Mockobckoh (HraaraB h ap., 1990), CaMapcKOH (MaTBeeB, Ycthhob, 
1989), JlHneuKOH (BbiOKOBa, 1983), BoarorpaacKofi (c6opbi B. flMayK, 1971 r. (MW)) h 
CapaTOBCxoft (c6opbi E. KnpeeBa, 1983 r. (MW)) o6aacrax, a Taicxe b YaMypTHH 
(Ily3bipeB, 1985; TyraHaeB, Ily3bipeB, 1988). B CTpaHax Boctohhoh EBponbi H3BecTeH b 
JIaTBHH (LLIyau, 1976; OaTape, TaBpHaoBa, 1985), b MoaaaBHH (Mbip3a, 1991) h 
EeaopyccHH. Kax 3aH0CHbiH H3BecTeH Ha flaabHeM BocTOxe (HenaeBa, 1976, 1984; Bya, 
LUBbiaxas, 1981). 

Coleostephus myconis (L.) Reichenb. fil. CaHKT-rieTep6ypr, b6jih3H ya. IaHHaHOH, Ha 
TeppuTopw h KOM6nHaTa xae6onpoayKTOB, Ha x.-a. noaoTHe, 18 VIII 1991, ub., N° 1094 (MSK). 

3tot toxHOeBponeftcKHH bhb ana TeppHTOpHH CCCP npHBoauaca Toabxo ana oxp. Ce- 
BacTonoaa. B xaaecTBe 3aHOCHoro H3BecTeH b TepMaHHH, MexocaoBaxHu (IlBeaeB, 1961), 
Iloabuie (Rostanski, Sowa, 1986—1987). 

Atremisia umbrosa (Bess.) Pamp. CMOaeHCK, B6aH3H x.-a. ct., Baoab x.-a. noaoTHa, 
28 VI 1992, N° 1787 (MSK). 

Kax BbistCHua C. JI. Mochkhh (Mosyakin, 1991), Bee yxa3aHHa Ha HaxoxaeHHa 
A. verlotiorum Lamotte b EeaopyccHH (BbiHaeB, TpeTbaxoB, 1978), JleHHHrpaacKofi o6n. 
(TyceB, 1968, 1980), b JIaTBHH (OaTape, TaBpHaoBa, 1985; Ta6axa h ap., 1988), YaMypTHH 
(riy 3 bipeB, 1985), Mockobckoh o6a. (HmaTOB h ap., 1983) caeayeT oTHocHTb k A. um¬ 
brosa. B KaaecTBe 3aHOCHoro pacTeHHa, xpoMe toto, H3BecTeH Taxxe Ha YKpaHHe 
(Mosyakin, 1990) h b Pocchh — b KanyxcKofi (BoaocHOBa, 1986; MafiopoB h ap., 1993) 
h HBaHOBCKOH o6nacTax (BopncoBa, 1993). 

Acroptilon repens (L.) DC. CaHKT-IleTep6ypr, b6ah3h x.-a. ct. rioaiocTpoBo, Ha 
necHaHO-rpaBHHHOH x.-a. HacbinH, 17 VIII 1991, ub., N“ 1036 (MSK, LE); Cmouchck, Ha 
x.-a. noaoTHe y copTHpoBOHHofi ropKH, 28 VI 1992, 6yr., N« 1790 (MSK). 

Kax 3 aHOCHbifl bhb H3BecTeH b TBepcicofi (MaabiuieBa, 1980), Mockobckoh (Bohkhh, 
1989; HraaTOB h ap., 1990), EpsmcicoH (Bocex, 1986), Pa3aHCKO» o6uacrax (TyiUHHa, 
Ka3aKOBa, 1989), b YaMypTHH (TyraHaeB h ap., 1978; TyraHaeB, riy3bipeB, 1988), HyBaiunu 
(rianHeHKOB, flHMHTpneB, 1989), Komh (MapTbiHeHKo, 1990), a Taicxe b JIaTBHH (Ta6aKa 
h ap., 1988), JlHTBe (JIaKaBHHioc h ap., 1989), b ceBepHbix pafioHax YicpaHHbi (Mochkih, 
19916) h b EeaopyccHH (BbiHaeB, TpeTbsucoB, 1979). 

IlpHBeaeHHbie 30 bhaob pacTeHHfi othochtch k 13 ceMeficTBaM h 26 poaaM. H3 
yKa 3 aHHbix BHaoB 14 ABaflioTCfl HOBbiMH ana CMoaeHCKa: Anisantha steriiis, Carex 
melanostachya, Sisymbrium orientate, S. wolgense, Myagrum perfoliatum, Erucastrum 
gallicum, Rapistrum rugosum, Lepidium latifolium. Reseda lutea. Salvia nemorosa, 
Veronica persica, Galium tricornutum, Artemisia umbrosa, Acroptilon repens-, 6 — ana 
CaHKT-neTep6ypra h JleHHHrpaacKofi o6a.: Panicum dichotomiflorum, Commelina com¬ 
munis, Suaeda sp., Lepidium virginicum, Coleostephus myconis, Acroptilon repens\ 3 — 
ana KpacHoaapcKoro xpaa: Sporobolus fertilis, Rumex marschallianus. Euphorbia nutans. 
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SUMMARY 

The ecological and geographical characteristics of 30 species from Russia (14 species from 
Smolensk, 6 from St. Petersburg and Leningrad region, and 3 from Krasnodar region) are given for 
the first time, these species represent 26 genera and 13 families. The data on the distribution and 
habitats of these species are presented. 


yUK 581.9 (571.16) Hot. xypH., 1996 r„ t. 81, N» 5 

© E. JI. MyjibflH*poB, A. H. IIhk, A. JI. 36etn. 

HOBblE ZWH OJIOPbl TOMCKOfl OBJIACTH 
BHflbl MOXOOBPA3HHX H COCYHHCTblX PACTEHHfl 

F.. Ya. MULDI YAROV, A. I. PY AK, A. L. EBEL. THE NEW SPECIES OF MOSSES 
AND VASCULAR PLANTS FOR FLORA OF THE TOMSK REGION 

CooSmaeTCH o HaHneHHLix 15 BHjiax jiHCTOCTe6enbHbix mxob h 11 Bunax cocyawcibix pacTeHHH, hobmx ana 
TeppnTOpHH Tomckoh o6n. 

HecMOTpa Ha to hto nccneaOBaHHR pacTHTenbHoro noKpoBa Tomckoh,o6ji. npoaon- 
xaioTcfl b TeneHHe 6onee 100 JieT h CBH3 aHbi c OTKpbiTHeM nepBoro b Ch6hph Tomckoto 
yHHBepcHTeTa, 3Ta TeppnTOpHH ho chx nop ocTaeTca OTHocHTejibHO cjia6o H3yueHHOH, a 
CBeaeHHH o tfxnope oTpbiBOHHbie h HenoJiHbie (Kpbuioa, 1927—1949; PeBepaarro, 1931; 
CepmeBCKafl, 1961—1964; UlyMHJiOBa, 1962, h ap.). To/ibKO b nocneaHHe roflbi b 
Tomckoh o6ji. cTajin npoBoaHTbca cneiiHajibHbie (JxnopHCTHHecKHe Hcc/ieaoBaHHSi, pe3yjib- 
TaTbi KOTopbix 6bum onyO/iHKOBaHbi (MyjibflHflpoB, 1990; FIhk, 1991, 1992; BbinuaH, 
1994). 

B pe3yjibTaTe npoaojuKeHHn 3 thx HccneaoBaHHH BbiaBneHbi 15 bhbob MOxoo6pa3Hbix 
h 11 BHflOB cocyaHCTbix pacTeHHH, hobmx ajm Tomckoh o6n. IIohth BCe c6opbI MXOB 
cneJiaHbi coBMecTHo E. £(. JlanuiHHofi h E. R. MyjibAHSipoBbiM, o6pa6oTKa mxob Bbinon- 
HeHa MyjibAHapoBbiM. CocyancTbie pacTeHHH coOpajiH h onpeaejiHjiH A. H. IThk h 
A. JI. 36e/ib. B cnncKe bhaob Ha3BaHna cocyaHCTbix pacTeHHH aaHbt npeHMymecTBeHHO 
no CBOflKe C. K. HepenaHOBa (1981), a Ha3BaHHB MOxoo6pa3Hbix — no pa6oTe A. JI. A6- 
paMOBott c coaBT. (1961) c yneTOM nocneAHHX HOMeHKJiaTypHbix H3MeHeHHH. 

C6opbi cocyaHCTbix pacTeHHH xpaHHTCn b TepOapHH hm. II. H. KpbinoBa (TK), a 
Moxoo6pa3Hbix — b jiaOopaTopHH OHoreoneHOJiorHH HaynHO-HCCJieaoBaTejibcKoro hhcth- 
TyTa 6 hojiothh h 6ho$h3hkh npH Tomckom rocyaapcTBeHHOM yHHBepcHTeTe; ayOneTbi 
riepenaHbi b LE. 

Amblystegium saxatile Schimp. (Campy lium radicate (P. Beauv.) Grout). B noiiMe 
p. 06h, Ha OOckom 6 o/ioTe, 1989 r.; b npHpycnoBbix necax Ha nonBe h noKpbiTOM 
annioBHeM KonoaHHKe; y ochob3hhh KycTapHHKOB h Ha KOHKax HBOBo-KOHKapnoocoKOBbix 
6 ojiot. H3 peflKa. 

Bryum intermedium (Brid.) Bland. Oxp. noc. KpacHbiii ap, nofiMa p. 06 h, 1994 r.; 
Ha 6epe30B0-HB0Bo-K04KapH0oc0KOBbix OonoTax b noiiMe p. 06h, Ha KOHKax, npHCTBOJib- 
Hbix noBbimeHHHx h hx cienoHax, na ocHOBaimax ctbojiob aepeBbeB h KycTapHHKOB, 


90 



coBMecTHo c npyrHMH mxbmh hjth b BHfle HHCTbix pbixjibix aepHHH, ho name BMeCTe c 
Fissidens viridulus Wahlenb., Chiloscyphus pallescens (Hoffm.) Dum., Leskea polycarpa 
Hedw. Hepeaxo. 

Entodon schleicheri (Schimp.) Demeter. Oxp. noc. KpacHbifi ap, b npHpycJTOBOM aecy 
b noHMe p. 06h, 1994 r.; Ha xope Tonona HHXce ypoBHa 3 aTonneHHa, BMeCTe c Leskea 
polycarpa h Amblystegium serpens (Hedw.) B. S. G. BepoaTHo, BHeapaeTCa c lora, c rop 
OneHb peaxo. 

Homomallium incurvatum (Brid.) Loeske. CeBepo-BocroHHbie oxp. r. ToMcxa, b 
xpyiiHOTpaBHoM ochhobom aecy Ha xope ochhm, Ha BbicoTe ao 1.5 m, 1990 r. Peaxo. 

Hygrohypnum luridum (Hedw.) Jenn. Oxp. noc. KpacHbifi ap, noflMa p. 06h, 1994 r.; 
b Boae pynba, Bbrrexaiomero H3 cxapaHHoro o3epa. Peaxo. 

Hylocomium pyrenaicum (Spruce) Lindb. Oxp. noc. BroaHoe, Mex<aype4be KeTH h 
Y nyiona, b HanoHBeHHoM noxpoBe cocHaxa 6pycHH4HO-3eneHOMouiHoro b BHae npHMecn 
x aepHHHe Pleurozium schreberi (Brid.) Mitt., 1979 r. OaeHb peaxo. 

Meesia uliginosa Hedw. Oxp. noc. KpacHbiii ap, noitMa p. 06h, iia npHTeppacHOM 
6epe30BO-HBOBo-xo4xapHoocoxoBOM 6 oaoTe; nepBOMaacxaa p-H, c. Tap 6 eeBo, b 3 a 6 oao- 
neHHOM jiecy Boxpyr xoTaoBHHHoro BepxoBoro 6 oaoTa Ha xeppace p. HyabiM, 1974 r. 
Peaxo. 

Mnium curvatulum (Linb.) Limpr. (Plagiomnium curvatulum (Limpr.) Schljak.). Oxp. 
noc. KpacHbifi ap, npaBo6epexcHaa Teppaca p. 06h, 1994 r.; Ha apeBecHO-xpaBaHO-cc^ar- 
hobom npno3epHoM 6oaoTe. XapaxTepHbiii ana apxxH4ecxHx pafioHOB Bna, peaxafi b 
necnoit 30He, rae oh 3 aMemaeTca 6jih3xhm BnaoM M. medium Bruch et Schimp. 

Phascum cuspidatum Hedw. Tomcxhh p-H, Mexcay noc. Ahhxhho h c. KonapoBo, Ha 
oTxpbiTbix, name Bcero HapyiueHHbix yaacxxax, no xpoMxe o 6 pbiBa Tomcxoto xpaxta x 
p. Tomh, 1992 r. Bcxpeaaexca rpynnaMH n namaMH Ha xap 6 oHaTHbix noHBax, o 6 h 4 ho b 
xoMnnexce c raxHMH xce peaxHMH, Oonbiuefl 4aCTbio CTenHbiMH BHaaMH: Pottia intermedia 
(Turn.) Furnr., Encalypta vulgaris Hedw., Tortula mucronifolia Schwaegr., Barbula fallax 
Hedw., B. unguiculata Hedw. n ap. 

Pohlia alba Lindb. et Arn. Oxp. noc. KpacHbiH ap, o6HaxceHHa xopeHHoro npaBoro 
6 epera p. 06n, 1994 r.; Ha CbipoM cyrnHHHCTOM rpyHTe (b tchh) b Bane Menxax naTeH 
Ha3xax pbixnwx aepHOBaHox, cocToatnax a3 xceHCxax oco6ea. CoOpaHHbie b aBryCTe 
pacTeHaa 6bina 6e3 cnoporoHOB. OaeHb peaKaa ca6apcxaa Baa, a3BeCTHbm a3 Hecxonb- 
xax nyHKTOB, Haxoaamaxca BocT04Hee p. EHacea (A6paMOBa a ap., 1961). 

P. cruda (Hedw.) Lindb. Oxp. noc. KpacHbifi ap, noiiMa p. 06a, b npapycnoBOM 
hbobom aecy Ha BanejxaHax noBepx anmoBaa, 1994 r.; name Bcero pacTex BMecxe c 
Fissidens viridulus, Ceratodon purpureus (Hedw.) Brid., Amblystegium serpens a ap. 
BepoaTHo, Baa aMeeT aoBoabHO uiapoxoe pacnpocTpaHeHae: b crapbix (reo6oTaHH4ecxHx) 
c 6 opax oh oTMeaen xax Pohlia sp. ana onpeaeneH ouihOohho xax Pohlia nutans (Hedw.) 
Lindb. 

Pseudoleskea incurvata (Hedw.) Loeske ( Lescuraea incurvata (Hedw.) Lawt.). Ha 
kkkhom oTpe3xe noHMbi p. 06a: o-b BapxoBcxaii, 1983 r.; oxp. noc. KpacHbifi ap, 
1994 r.; iia ocHOBaHaax ctbohob a na xope aepeBbeB Haxce naHaa 3aTonneHaa b 
npapycaoBbix hbobmx a aBOBo-TonoaeBbix aecax. BcxpenaeTca b Baae npaMeca x aepHaHe 
Leskea polycarpa. 

Pterygoneuron subsessile (Brid.) Jur. ToMCxaa p-H, Mexcay noc. AHaxaHo a c. Koaa- 
poBO, Ha cyxax OTxpbiTbix yaacTxax, no xpoMxe oOpbiBa Tomcxoto xpaxca x p. Tomh, 
1990 r. BcxpenaeTca MeaxaMa rpynnaMH Ha no4Be. Ilo aanHbiM JI. B. BapayHOBa (1989), 
3tot CTenHoa Baa H3BecTeH aHUib H3 HecxoabXHX MecTOHaxoxcacHHH, pacnoaoxceHHbix 
BocTOHHee p. EHacea, caeaoBaTeabHO, ana 3anaaHoa Ch 6 hph npHBoaaTCa BnepBbie. 

Sphagnum lenense H. Lindb. Ha ceBepo-BOcroxe o 6 aacTH, b 6 acceaHe p. TbiM, 1985 r. 
Co 6 paH B. A. Ba 3 aHOBbiM Ha rpanax, xoaxax a 6 yrpax BepxoBbix xoMnaexcHbix 6 oaOT. 
Baa uiapoxo pacnpocrpaHeH b ApxTHxe BnaoTb ao aecoTyHapbi a ceBepHoa raara, roxcHee 
3aMeutaeTca S. fuscum (Schimp.) Klinggr. a aauib H 3 penxa BCTpenaerca b ero aepHHHe. 

S. quinquefarium (Lindb.) Warnst. Oxp. noc. KpacHbifi ap, b corpax p. HyabiM, 
1979 r., Ha npeBecHo-tpaBaHO-ccharHOBOM npH03epHOM 6oaoTe. BcTpeaaeTCa xax He3Ha- 
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HHTejibHas npHMecb k S. centrale C. Jens., S. girgensohnii Russ., S. warnstorfii Russ. 
PeflKHii ropHbifi BHfl, oOHapyaceHHbiri TQnbxo Ha lore oOnacTH, b npeaenax nofl3onbi loacHori 
Tarim. 

Chrysosplenium sibiricum (Ser.) Charkev. B hctokbx npaBbix npuTOKOB p. Tomh 
(YuiariKa, EacaHflaAxa, TyroaroBxa) Ha BbinonoaceHHoA BOflopa3fleflbHori Haem Tomcxoid 
xpaaca, no 6eperaM nepeyBAaacHeHHbix 3aKycTapeHHbix pynbeB, MecraMH b 3H3HHTenbHoM 
o6hjthh. 

Corispermum hyssopifolium L. Ha necnaHbix oTMenax octpobob pex Tomh h 06h. 
06pa3yeT He6ojibuiHe 3apocjiH. flo ycTHOMy cooOmeHHio M. H. JIomohocoboA, b nocjiea- 
HHe roflbi 3tot BHfl bkthbho paccenaeTca b roxHbix pafioHax 3anaflHoft Ch6hph. 

C. sibiricum Iljin. Bha b nocneflHHe roflbi ujhpoko pacnpocTpaHHJica no necnaHbiM h 
rajienHHKOBbiM axoxonaM b noriMax pex 06h h Tomh. B HacToamee BpeMa Ha6jnoflaeTca 
MaccoBoe ero pacceneHHe b aHTponoreHHwx MecTOo6HTaHHax, ocodeHHo baojib flopor. 

Cystopteris fragilis (L.) Bernh. Ha cxaflbHbix oOHaaceHHax npaBoro 6epera p. Tyroa- 
roBKH (npaBoro npHioxa p. Tomh). MHxpononynauHa 3Toro BHfla AOBoflbHo xopouio 
pa3BHTa h npeflCTaBJieHa ocoSaMH pa3Horo B03pacTa. nocxanbxy anomaflb oOHaaceHHri 
HeaejTHKa (okojio 25 — 30 m 2 ), xpeOyioTca cneuHanbHbie Mepw no ero oxpaHe. 

Echinocystis lobata (Michx.) Torr. et Gray. KynbTHBHpyeTca b xanecTBe flexopamB- 
Horo pacTeHHa. Bha Macro AHnaeT h copHHHaeT b oropoflax h MycopHbix Mecxax. 

Galinsoga parviflora Cav. T. Tomcx, b 6ojibiiioM xoAHHecTBe Ha ubctohhoA xjiyMOe 
b xanecTBe copHaxa, nonaBuiero ciofla BMecTe c noceBHWM MaxepHanoM. BnepBbie 6bin 
oOHapyxceH b r. ToMcxe b 1992 r. Ha pyflepanbHOM Mecroo6HTaHHH, 1994 r. Ilo3flHee b 
cba3h c peMOHTHbiMH paOoTaMH 3Ta nonynauHfl Sbina yHHMToxeHa. 

Helianthus tuberosus L. KyAbTHBHpyeTca. B nocneAHHe roflbi 3tot bha AHnaer h 
pacnpocTpaHaeTca no MycopHbiM MecTaM. 

Primula nutans Georgi. Ha 3nax0B0-pa3H0TpaBHbix nyrax b noriMe p. Tomh. TopHo- 
CTenHofl bha c uiHpoxHM apeanoM. B TomckoA o6a. BCTpenaerca OMeHb peflxo. 

Rorippa sylvestris (L.) Bess. Ha cwpbix necnaHbix OTMenax h Ha 3ariHBHbix Ayrax 
octpobob p. 06h. BcTpenaeTca peaxo. BnepBbie oOHapyxeH b 1981 r. b pafloHe EHocraH- 
uhh ToMcxoro yHHBepcHTeTa (oxp. c. KHpeeBCxa). IIobtopho co6paH TaM ace b 1994 r. 
Bha liinpoxo pacnpocTpaHeH b EBpone, b Ch6hph ace BCTpenaerca peaxo. H3BecTHbi 
HecxoAbxo MecTOHaxoacfleHHfl b AATaflcxoM xpae h oaho — Ha lore KpacHoapcxoro xpaa 
(flopOHbXHH, 1994). 

Senecio congestus (R. Br.) DC. Ha necnaHbix OTMenax octpobob p. 06h. BcTpenaexca 
peflxo, eflHHHMHMMH 3X3eMnAapaMH. 

Veronica persica Poir. Ha ynnuax r. ToMCxa, BCTpenaeTca b xanecxBe pyflepaAbHoro 
pacxeHHa. Bha ninpoxo pacnpocTpaHeH b pyflepaAbHbix MecxooOHxaHHax b EBpone h 
CpeflHefi A 3 hh (Hhxhthh, 1983). Ha xeppHxopHH Ch6hph paHee He 6bin H3BecTeH. Y 
OoAbuiefl MacTH oco6eri oOHapyaceHHofi nonynauHH b Hanane oKxaOpa HMenHCb BnoAHe 
3peAbie ceMeHa, mto no3BonaeT npeflnoAoacHTb B 03 MoacHocTb HaxypaAH3auHH 3Toro BHfla 
B ToMCKOfi o6a. 

Abtopm OflaroflapHbi Jl. B. BapflyHOBy h M. H. JIomohocoboA 3a noMouih b onpeae- 

AeHHH HeKOTopbIX BHflOB. 
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SUMMARY 

The list includes 15 species of mosses and 11 species of vascular plants. 


yUK 581.9 (571.621) Got, xypH., 1996 r., t. 81. N° 5 

© r. A. EeJiaa, B. Jl. Mopo 30 B, T. A. PyfiuoBa 
AOnOJIHEHHH K OJIOPE EBPEftCKOfi ABTOHOMHOtt OBJIACTH 

G. A. BELAYA, V. L. MOROZOV, T. A. RUBTSOVA. ADDITION TO THE FLORA 
OF JEWISH AUTONOMOUS REGION 


Coo6maeTca o 64 He oTMeneHHMX paHee ana (jmopu EBpeiiCKOH bbtohomhoh ofinacra cocynncTbix 
pacTeHHax, H3 KOTopux nepBbie 11 HaflaeHbi aBiopaMH, a ocrajibHbie ycTaHoaneHbi no jiHTepaTypubiM flaHHbiM 
h HMeiouieMyca repfjapHOMy MaTepnany. 

ripH cocTaBJieHHH tfuiopbi cocyancTbix pacTeHHH EBpeiiCKOH aBTOHOMHoii oSaacTH 
(EAO) (Benan, 1994) 6 mjih HcnoJib30BaHbi c 6 opbi rep 6 apH» B. Jl. KoMapoBa h MaTepHanbi 
apyrnx 6 oTaHHKOB, npHBeaeHHbie bo «On ope MaHbH*ypHH» (KoMapoB, 1901, 1903— 
1904, 1905—1907), a TaKxe (JjyHaaMeHTajibHwe pa 6 ort>i B. H. BacwibeBa (1937) h 
C. H. UaHHJioBa (1937). B 1957, 1960 h 1961 it. T. 3. KypeHuoBoii (1963, 1967) h 
B. Jl. Mopo30BbiM BbinonHeHo reoSoTaHHHecKoe KapTHpoBaHHe Been TeppnTopnn EAO. 
Bojibuiofl MaTepnajt 6 mji b3»t H3 cbojikh «CocyflHCTbie pacreHHa coBeTCKoro flanbHero 
BocTOKa» (1985, 1987, 1988, 1989, 1991, 1992). Ilocne KpHTHHecKoro aHanH 3 a 

1066 BHflOB, BOUiejUUHX B aHHOTHpOBaHHblit CI1HCOK BHflOB COCyflHCTblX pacTeHHH EAO 
(Benaa, 1994), y Hac ocTanca cnncoK, coflepxautHH 6onee 40 bhaob, rpe6yioinnx 
npoBepKH TaKCOHOMHHecKOH npHHaiuiejKHocTH h MecTOHaxoxmeHHa. IlojieBbie pa6oTbi h 
C 06 cTBCHHbie Ha6jIIOfleHHfl n03BOJIHJIH flo6aBHTb K «OjIOpe COCyflHCTbIX pacTeHHH EBpeil- 
ckoh aBTOHOMHOH o6jiacTH» (Eenaa, 1994) cjienyiomHe HaxoflKH. 1 

Aconitum ambiguum Reichenb. EAO, OOnyneHCKHH p-H, b 5 km k ioro- 3 anajjy ot 
noc. Kyjibjtyp, jjo/iHHa p. Kyjimyp, 6epe3OBO-ocHH0BbiH nee Ha cmiOHe conKH, 21 VII 1994, 
T. Py 6 uoBa. 

Comopteris crenulatoserrulata (Makino) Nakai. EAO, Okth6pi>ckhh p-H, oKp. c. IIom- 
neeBKa, ay 6 HHK b aojimhc p. AMyp, 15 VII 1994, T. Py6uoBa. 


1 Ha3BaHHS pacTeHHH npnBeneHbi no cBojuce C. K. HepenaHOBa (1981) c yaeroM HiMeneHHH, BBeneHHbix 
aBTopaMH o6pa6oTOK MHoroTOMHHxa «CocynHCTbie pacTeHHH coBeTCKoro flanbHero BocTOKa» (1985, 1987, 1988. 
1989, 1991, 1992). 
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Leptopyrum fumarioides (L.) Reichenb. EAO, OKp. r. Enpo 6 HaacaHa, JiHCTBemibiH Jiec 
b aojiHHe p. BHpbi, 25 VI 1994, JI. BoHKapeBa. 

Platanthera extremiorientalis Nevski. EAO, OKp. r. EHpo6an>KaHa, JTHCTBeHHbifl jiec 
b jojiHHe p. Enpbi, 25 VI 1994, O. CTapoay6. 

P. ophrydioides Fr. Schmidt. EAO, OicTa6pbCKHH p-H, OKp. c. rioMneeBKa, aojihh 3 

р. IloMneeBKH (HnacHee TeneHHe), pa3H0TpaBH0-BeiiHHK0B0-0C0K0BbiH KOHKOBaTbiii jiyr, 
14 VII 1994, T. Py6uoBa. 

Potentilla argentea L. EAO, OKp. r. EHpo6HflxaHa, 6 eper p. EHpw, Ha jiyroBbix 
nojHiHax cpeflH KyCTapHHKOBbix 3apocjieft, 1 VII 1995, T. Eenas, B. Mopo 30 B. 

P. norvegica L. EAO, OKTa6pbCKHH p-H, oxp. c. IloMneeBKa, noJiHHa p. rioMneeBKH 
(HHxcHee TeneHne), pa3HOTpaBHO-BeHHHKOBo-ocoKOBbift KOHKOBaTbiH 3axycTapeHHbiH jiyr, 
14 VII 1994, T. Py6uoBa. 

Rhamnus ussuriensis Ja. Vassil. EAO, oxp. r. EnpoGnuxcaHa, jihctbchhuh jiec b 
nojtHHe p. EHpw, 5 VII 1994, T. Py6uoBa. 

Scutellaria krasevii Kom. et Schischk. ex Juz. EAO, OxT5i6pbCKHH p-H, oxp. 

с. IloMneeBKa, aoJiHHa p. rioMneeBKH (HHXtHee TeneHne), pa3HOTpaBHO-BeftHHKOBo-oco- 
KOBbm KOHKOBaTbiH 3aKycTapeHHbiH jiyr, 14 VII 1994, T. Py6noBa. 

Silene koreana Kom. EAO, OKp. r. EnpoSaiDKaHa, fly6H«K, 25 VI 1994, T. Py6uoBa. 

Tripleurospermum inodorum (L.) Sch. Bip. EAO, Okth6pbckhh p-H, c. rioMneeBKa, 
copHoe, 14 VII 1994, T. Py6uoBa. 

B pe3yjtbTaTe pa 60 Tbl C HOnOJIHHTejlbHblMH JTHTepaTypHbIMH HCTOHHHKBMH (Eohko, 
CTapneHKO, 1981; HcafiKHHa, 1981; IIIep 6 oBa, IIIeMeTOBa, 1981;CocyflHCTbiepacTeHH«..„ 
1985, 1987, 1988, 1989, 1991, 1992) win (Juropbi o 6 jiacTH HaMH 6 mjih BwaB/ieHbi erne 
53 BHfla cocyflHCTbix pacreHHH. 

Acetosa thyrsiflora (Fingerh.) A. et D. Love. Ha Jiyrax, rajieHHHKax, y nopor (Eohko, 
CTapneHKO, 1981). 

Agrostis stolonifera L. Ha necKax, rajieHHHKax h Cbipbix Jiyrax (IIpo6aTOBa, 1985). 

Alisma plantago-aquatica L. Flo 6 eperaM BOfloeMOB, Ha 6 oJKmx (LlBeneB, 1987). 

Aldrovanda vesiculosa L. B 03epax, CTapHuax. CnopajiHnecKH. Ha lore o 6 jracTH 
(TejibTMaH, 1988). 

Allium anisopodium Ledeb. Ha cyxnx cKJtOHax h cxajiax, Ha necnaHbix h rajienHHKO- 
Bbix 6 eperax peK h o3ep (EapKanoB, 1987). 

A. maackii (Maxim.) Prokh. et Kom. B jiHCTBeHHHHHbix h ejioBo-JTHCTBeHHHHHbix 
jiecax (EapKanoB, 1987). 

Alopecurus longiaristatus Maxim. Flo 6eperaM bohocmob (IIpo6aTOBa, 1985). 

Ambrosia artemisiifolia L. Flo o 6 onHHaM itopor, BflOJib KaHaB, b6jih3h cejibCKOxo- 
3 «iicTBeHHbix nocTpoeK, Ha 3ane*ax, peace — Ha cyxonojibHbix jiyrax (EapKanoB, 
1992). 

Ampelopsis brevipedunculata (Maxim.) Trautv. B ocBeTJieHHbix Jiecax h KyCTapHHKax 
(xp. HypKH; HcaflKHHa, 1981). 

Aquilegia viridiflora Pall. Ha cyxnx nojiontx CKJiOHax (Eohko, CxapHeHKo, 1981). 

Arctium lappa L. 3aHoCHoe, b Cbipbix MecTax, no 3 aJieacaM. Macro (EapKajiOB, 1992). 

Aristolochia contorta Bunge. B6 jih3h 03. BepTonpauinxa, ceBepHee JleHHHCKa (jihh- 
Hoe coo6meHHe H. C. ripo6aTOBOH). 

Arthraxon langsdorffii (Trin.) Roshev. Flo 6 eperaM bohocmob (Ilpo 6 aTOBa, 1985). 

Artemisia lagocephala (Bess.) DC. Ha necKax h rajieHHHKax (Kopo 6 kob, 1992). 

A. macilenta (Maxim.) Krasch. Ha cyxnx KaMeHHCTbix ropHbix cmioiiax, b 3 apocjuix 
KycTapHHKOB, no Kpaio pa3pexeiiHbix aySoBbix JiecoB, Ha CKJtOHax (Kopo 6 kob, 1992). 

Bromopsis inermis (Leys.) Holub. Ha 3aneacax, nyCTbipax, y flopor (Ilpo6aTOBa, 1985). 

Calamagrostis amurensis Probat. B aoJiHHHbix Jiecax, Ha onyuiKax h Bbipy 6 Kax 
(IlpoEaTOBa, 1985). 

Carex latisquamea Kom. Ha cbipbix Jiyrax, b noiiMeHHbix KyCTapHHKax. no p. AMyp, 
Ha tore o6jiacTH (Koxccbhhkob, 1988). 


94 



Ceratochloa cathartica (Vahl.) Herter. Ha xc.-a. Hacwnax h y jkhjim (Ilpo6aTOBa, 1985). 

Chenopodium acuminatum Willd. Ha x.-n. Hacbmax (HrnaroB, 1988). 

Corydalis sibirica (L. fil.) Pers. Ha raneHHnxax, b nojMHax pex (noJWHa p. Kyjibflyp; 
Be3fleneBa, 1987). 

\9<){) n0Ct0nUm P Ur P ureum Pobed. Ha cyxHx CKJiOHax, b fly6H»xax (IlaBJioBa, 

Dontostemon integrifolius (L.) C. A. Mey. Ha cyxnx CKJiOHax n Ha necnaHbix Seperax 
(Eoiixo, CTapneHxo, 1981). 

Equisetum variegatum Schleich. ex Web. et Mohr. B nojiHHHbix jrecax, cpenn 
KycTapHHxoB (Bopo6beB, 1987). 

Galium verum L. Ha ocTenHeHHbix Jiyrax, xaMeHHCTbix poccbinax, cxajiax, Ha nojiswax 
h onyuJKax, b cyxnx pa3pexeHHbix Jiecax, Ha rapax h rajieHHnxax (IleTejiHH, 1991). 

Gueldenstaedtia verna (Georgi) Boriss. Ha cyxwx cxjiOHax h necnaHbix oTJioxeHHax 
b noflMax pex (Bohko, CTapneHxo, 1981). 

Hackelia deflexa (Wahlenb.) Opiz. B Jiecax, b 3aTeHeHHbix MeCTax (CTapneHKO, 1991). 

Inula japonica Thunb. Ha cupbix pa3HorpaBHbix h BenHnxoBbix Jiyrax, b noHMeHHbix 
penKojiecbax h HBHaxax (BepxoBbe p. Kyjibflyp; BapxajiOB, 1992). 

Iris humilis Georgi. Ha cyxnx CKJiOHax h ocTenHeHHbix jiyrax (IlaBJioBa, 1987). 

Juncus leschenaultii J. Gray ex Laharpe. rio 6eperaM BOfloeMOB (Hobhkob, 1985). 

Lolium rigidum Gaudin. Ha x.-fl. Hacunax, b copHbix Mecrax, y aopor (ripo6aTOBa, 
1985). 

Lonicera maackii (Rupr.) Herd. B JiHCTBeHHbix Jiecax, b flOJiHHax pex, Ha 6oraTofl 
noHBe (Heflojiyxxo, 1987). 

Panicum bisulcatum Thunb. rio SeperaM pex h bojiocmob (ripo6aTOBa, 1985). 

Pardanthopsis dichotoma (Pall.) Lenz. Ha cyxonoJibHbix jiyrax (Bohko, CTapHeuxo, 
1981). 

Pedicularis striata Pall. Ha cyxoaojibHbix jiyrax h b Jiecax, Ha cyxnx cxjiOHax (Bohko, 
CTapHeHxo, 1981). 

P. verticillata L. Ilo 6eperaM pex h pyHbea (HBaHHHa, 1991). 

Pleuropogon sabinii R. Br. Ilo 6epeiaM o3ep n 6ojiot (IlpoSaTOBa, 1985). 

Potentilla centigrana Maxim. B npnpycjiOBOM ejibHHxe b aoJinHe p. Kyjibnyp (UJ,ep- 
6oBa, UleMeTOBa, 1981). 

P. cryptotaeniae Maxim. EAO, y XnHraHcxoro 3HMOBba, 3 VIII 1895 (KoMapoB, 
1903—1904); EAO, OKTa6pbCxnn p-H, oxp. c. IIoMneeBKa, cyxon nyOHax c JiecnefleuHen 
Ha HH3xoropbe, 14 VII 1994, T. PjfeuoBa. 

Puccinellia distans (Jacq.) Pari. Y aopor n xnjiba (npo6atOBa, 1985). 

P. hauptiana V. Krecz. Ha necxax n rajieHHHxax, y flopor n xnjiba (IIpoOaTOBa, 1985). 

Pulsatilla turczaninovii Kryl. et Serg. Ha cyxnx cxjiOHax (Bohko, CTapHeHxo, 1981). 

Stellaria cherleriae (Fisch. ex Ser.) F. Williams. Ha cyxnx xaMeHHCTbix nojiornx 
cxjiOHax (Bohko, CTapHeHxo, 1981). 

S. dichotoma L. Ha cyxnx xaMeHHCTbix cxjiOHax (Bohko, CTapHeHxo, 1981). 

Taraxacum multisectum Kitag. Ha Jiyrax, npHpenHbix necxax h rajienHHxax, y nopor 

(UBejieB, 1992). 

T. ussuriense Kom. Ha jiyrax, JiecHbix nonaHax, y aopor h b HacejieHHbix nyHKTax 
(UBejieB, 1992). 

Tripolium vulgare Nees. Ha 3ajiHBHbix nonMeHHbix jiyrax h npH6pe*Hbix JiecHbix 
nojiocax (BapxajiOB, 1992). 

Truellum maackianum (Regel) Sojak. no 6eperaM bohocmob, Ha SojiOTax n 3a6ojio- 
neHHbix jiyrax (ct. npnaMypcxaa; UBejieB, 1989). 

T. nipponense (Makino) Sojak. Ha Oonorax h 3a6ojioHeHHbix Jiyrax (UBejieB, 1989). 

Veratrum lobelianum Bernh. Ha nonMeHHbix h JiecHbix jiyrax (BapxajiOB, 1987). 

Xanthium albinum (Widd.) H. Scholz. Ilo oOonnHaM flopor h y xcnjiba (BapxajiOB, 
1992). 

X. sibiricum Patrin ex Widd. Y aopor, Ha noJiax, nyCTbipax, b6jih3h xcnjibfl (BapxajiOB, 
1992). 
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Zigadenus sibiricus (L.) A. Gray. Cpe/w KycrapHHKOB h Ha Jiyrax (EapxaaoB, 1987). 

M raK, b cnHCxe cocyancTbix pacTeHHH EAO HacMHTbiBaeTca 1129 bh/iob, 496 poAOB 
h 131 ceMencTBo, H3 hhx 175 BHflOB HyxmaroTca b oxpaHe (nocjieaHHe npHBeaeHbi b 
MOHorpa<J)HH T. A. Benon (1994)). 

rep6apHbie o6pa3Ubi cfnopHCTHHecxHX Haxoaox xpaHHTca Ha xacjKApe ecTecTB03HaHHa 
BHpo6Hfl)KaHCKoro rocyflapcTBeHHoro neflaroranecKoro HHCTHTyra, AySjiHxaTbi nepeaaHbi 
b LE. 
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TOM 81 _ BOTAHHVECKHH XYPHAJI 1996, N« 5 


HHCJIA XPOMOCOM 


VUK 576.312.35(571.6) 

© HI C. IIpo6aTOBa, 3. T. Pyabixa, A. II. CoKOJioacKaa 

HHCJIA XPOMOCOM CHHAHTPOIIHMX BHAOB PACTEHHtt 
C JIAJIbHErO BOCTOKA POCCHH 

N. S. PROBATOVA, E. G. RUDYKA, A. P. SOKOLOVSKAYA. CHROMOSOME NUMBERS 
IN SYNANTHROPIC PLANTS FROM THE RUSSIAN FAR EAST 

OnpeaejieHM qncaa xpomocom y 48 bhaob cHHamponHofi tjwopbi H3 39 poaOB (16 ceMeiicTB). 

Bojlbiuas HaeTb H3yMeHHbIX BHAOB — aABeHTHBHblH KOMnOHeHT (Jwiopbl flaAbHeBOCTOH- 
Horo peraoHa. Pan onpenejieHHH BbinojiHeH ana peraoHa BnepBbie. Hwcjia xpomocom c 
otmctkoh (3. P.) onpeflenHJia 3. T. PyabiKa, ocTaJibHbie — A. II. CoKOJiOBCKaa . 1 PacTe- 
hh» HMcHT'riftiHUHpoBaJia H. C. IIpo 6 aTOBa (xpoMe oco 6 o yKa3aHHwx cnynaeB). rioATBepx- 
AaiomHe rep 6 apHbie o6pa3Ubi xpaHaTca b flanbHeBOCTOHHOM pentOHanbHOM repSapHH 
(VLA) npH EHOjioro-nOHBeHHOM HHCTHTyre JlajibHeBOCTOHHoro OTAeneHHa PAH, r. Bna- 

flHBOCTOK. 


Asteraceae 

Ambrosia artemisiifolia L., 2n = 36. npHMopcKHH Kpaii, yccypHHCKHii p-H, o6onHHa 
Tpaccu b 14 km ot r. YccypHHCKa b HanpaBJieHHH k r. BnaAHBOCTOKy, 1986 r., Ns 6708, 
Ilpo6aTOBa, PyAbiKa. 

Centaurea jacea L., 2n = 44 (3, P.). IlpHMOpcKHH Kpaii, HepHHroBCKHii p-H, c. TpH 6 - 
Hoe, 1994 r., Ns 7175, JIaneHKO. 

C. pseudomaculosa Dobrocz. (onp. B. K). EapKanoB), 2n = 18 (3. P.). Xa 6 apoBCKHH 
Kpaii, r. Xa 6 apoBCK, BopoHexcKHe BbicoTbi, o 6 o*tHHa rpaBHHHoft aopora, 1992 r.. 
Ns 7151, AHTOHOBa. 

Cotula coronopifolia L., 2n = 20. O-b CaxanHH, Ahhbckhh p-H, OKp. c. IfleCHaHCKoe 
6jih3 r. AHHBa, 1982 r., Ns 6180, IIpo 6 aTOBa, PyAbiKa. 

Galinsoga parviflora Cav., 2n = 16. XaOapoBCKHH Kpaii, neBo 6 epexbe p. AMyp b 
12 km ot r. Xa 6 apoBCKa, necnaHWH ocTpoB Mexyty npoTOKaMH IIeH3eHCKaa h BeuieHaa, 
1980 r., Ns 6487, IIpo 6 aTOBa. 

Pilosella aurantiaca (L.) F. Schultz et Sch. Bip. (Hieracium aurantiacum L.), 2n = 
= 36. O-b CaxanHH, Ahhbckhh p-H, oKp. r. AHHBa, nocnenecHbie yqacTKH Mexmy uiocce 
h )K.-a. nyraMH 6jih3 c. riecHaHCKoe, 1982 r., Ns 6248, Ilpo 6 aTOBa, PyflWKa. 

Rudbeckia hirta L„ 2n = 38. IlpHMOpcKHH Kpaii, 3 ajiHB IleTpa BeAHKoro, o-b PeiiHeKe, 
Ayr Ha cKAOHe b ueHTpanbKoii nacTH ocTpoBa, 1977 r., Ns 4808, IIpo 6 aTOBa, PyAbiKa. 

Saussurea amara (L.) DC., 2n = 26 (3. P.). Xa 6 apoBCKHH Kpaii, ct. Xa 6 apoBCK-II, 
baoJ ib x.-n. noAOTHa, 1994 r., Ns 7157, AHTOHOBa. 

Sonchus oleraceus L., 2n = 32 (3. P.). IlpHMOpcKHH Kpaii, r. Barahboctok, copHoe 
na nycTbipe no yn. KHpoBa, 1987 r., Ns 6835, ripo6aTOBa. 

S. uliginosus Bieb. (S. arvensis L. subsp. uliginosus (Bieb.) Nym.), 2n = 36 (3. P). 


1 Mwcna xpomocom onpeaensaHCb A. fl. Cokobobckoh oaHOBpeMeHHO co c6opoM repSapna. 
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Xa 6 apoBCKHii Kpatt, o 6 onHHa uiocce EbiHnxa—Ka3axeBHHeBO, 5-tt km, 1993 r.. Ns 7156, 
npo 6 aTOBa. 

Xanthium albinum (Widd.) H. Scholz (onp. B. K). EapKanoB), 2n = 36 o. P.). 
Xa6apoBCKHft Kpatt, copHoe b noc. Ka3aKeBHHeBO, 1993 r„ Ns 7154, ripo6aTOBa. 

Boraginaceae 

Amsinckia micrantha Suksdorf (A. menziesii auct.), 2n = 16 {9. P.). IIpHMopcKHtt 
Kpatt, r. HaxoflKa, Ha x.-a. nyrax ct. BapxaTHas, 1989 r., Ns 7111, HenaeBa. 

Brassicaceae 

Lepidium densiflorum Schrad., 2n = 32. AMypcxas o 6 ji., Ma3aHOBCKHft p-H, o6oHHHa 
Aopora b OKp. c. Hobokhcbckhh YBan, 1976 r., Ns 4569, ripo6aTOBa. 

L. ruderale L., 2n = 16. IIpHMopcKHfi Kpatt, HaAexAHHCKHtt p-H, y jjoporn b 
c. TepexoBKa, 1983 r„ Ns 6303, IlpoGaTOBa, PyflbiKa. 

Caryophyllaceae 

Melandrium album (Mill.) Garcke, 2n = 24 (3. P.). Kypn/ibCKHe o-Ba, o-b KyHauinp, 
3anoBeflHHK «KypHJibCKHtt», y AOMa Ha KopAone «KHnamee», 1987 r.. Ns 6865, IlpoGa- 
TOBa. 

Spergula arvensis L., 2n = 18. Xa6apoBCKHtt Kpatt, OKp. c. CapanynbCKoe, me6HHCTbitt 
6eper p. AMyp, 1979 r., Ns 5610, Cenefleu. 

Stellaria media (L.) Vill., 2n = 42. KypmibCKHe o-Ba: o-b riapaMyuiHp, 6 yxTa 
UlejiHxoBa, rajieHHbift 6 eper 03epa k ceBepo-BocTOKy ot Mbica MepHbitt, 1979 r., Ns 5654, 
BapKajiOB; o-b IlIyMiuy, Mbic Kyp 6 axoBa, Ha o 6 ohhhc aopora, 1979 r.. Ns 5655, HayMeH- 

KO. 


Clusiaceae 

Hypericum perforatum L., 2n = 32. IflpHMopcKHtt Kpatt, IIIkotobckhh p-H, Ha 3anexH 
BflOJib xc.-fl. noJioTHa b OKp. c. AHHCHMOBKa, 1992 r„ Ns 7040, PyabiKa. 

Convolvulaceae 

Ipomoea lacunosa L., 2n = 30 (9. P.). IlpHMopcKHH Kpatt, r. HaxoAKa, Ha x.-a. nynix, 
1990 r., Ns 7114, HenaeBa. 


Geraniaceae 

Geranium sibiricum L., 2n = 28. O-b CaxajiHH, b 30 km ot r. K)xHO-CaxariHHCKa b 
HanpaBJieHHH k r. XoJiMCKy, y flopora b OKp. x.-a. ct. IlepeBan, 1982 r., Ns 6173, 
Flpo6aToBa, PyAMKa. 

Juncaceae 

Juncus tenuis Willd. (onp. B. C. Hobhkob), 2n = ca. 60. IlpHMopcKHH Kpatt, 
HaAejKflHHCKHtt p-H, OKp. c. TepexoBKa, 6eper 03epa-cTapHUM p. Pa3AOAbHaa, 1982 r., 
Ns 6125, Ilpo6aTOBa, PyflbiKa. 

Lamiaceae 

Galeopsis bifida Boenn., 2n = 32. O-B CaxajiHH, b 30 km ot r. lOxHO-CaxannHCKa b 
H anpaaneHHH k r. XoJiMCKy, OKp. x.-a. ct. IlepeBan, 1982 r„ Ns 6132, Ilpo6aTOBa, 
PyflbiKa. 

Salvia reflexa Hornem. (onp. M. C. HraaTOB), 2n = 20 (9. P.). IlpHMopcKHH Kpatt, 
r. HaxoflKa, Ha x.-a. nyrax, 1990 r„ Ns 6954, HenaeBa. 

Malvaceae 

Althaea officinalis L., 2n = 42 (9. P.). IlpHMopcKHtt Kpatt, HaAexAHHCKHft p-H, OKp. 
noc. TaexHoe, copHoe Ha ynacTKe nanHoro TOBapmuecTBa «KHnapHC», 1994 r„ Ns 7164, 
Ilpo6aToBa. yiueALuee H3 KynbTypw h caMonpoH3BOJibHO paccenmomeeca pacreHHe. 


7 * 
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Malva mauritiana L., 2n = ca. 42. IlpHMOpCKHH xpaii, MHxaiuiOBCxHii p-H, y 
6eH30Ko;ioHKH b oKp. c. MHxaitnoBxa, 1976 r., Ns 6290, Eyn. 

M. parviflora L., 2n = 42. IlpHMopcKHH xpaii, YccypHiicxHH p-H, oxp. c. Hobo-Hh- 
KOJibCKoe, Ha HaB03Hbix 6ypTax c|)epMM coBX03a «KoMMyHap», 1984 r„ Ns 6710, Eyn, 
IIlBwaxaa. 

Sida sp., 2n = 12. IlpHMopcKHH xpaii, YccypHitcxHii p-H, oxp. r. YccypHiicxa, B pafloHe 
c. HoBO-HHKOJibCxoe, HaB03Hbie 6ypTH ({)epMbi coBxo3a «KoMMyHap», 1986 r., Ns 6697, 
Eyn, UlBbiflKaa. 


Papaveraceae 

Chelidonium asiaticum (Hara) Krachulkova, 2n = 10. npHMOpcxHii xpaii, oxp. 
r. BjraaHBocTOxa: b pafloHe x.-a. njiai^opMbi Haiixa, y Tponw, 1981 r„ Ns 5990, Ee 3 ae- 
aeBa; oxp. x.-a. ct. OxeaHexaa, Ha JiecHoH TeppHTOpHH EoTaHHHecxoro caaa, 1981 r„ 
N« 5991, Be3fleneBa. 


Plantaginaceae 

Plantago asiatica L. (onp. H. H. UBeneB), 2n = 36. IlpHMOpcxHH xpaii, 3 ajinB IleTpa 
Bannxoro, o-b PyccxHH, oxp. noc. SxHriaxHaH, 1977 r„ Ns 5256, Ilpo 6 aTOBa, Pyawxa. 

P. depressa Schlecht., 2n = 12. AMypcxaa o 6 a., CeneMaxHHCXHii p-H, b 2 xm x 
BOCToxy ot noc. Hopcx, 1976 r., Ns 4602, ripo 6 aTOBa; Xa 6 apoBCXHii xpaii, YjibHcxHH p-H, 
y npHCTaHH Boropoflcxoe, 1978 r., Ns 5343, ripo 6 aTOBa, Pyawxa. 

Poaceae 

Alopecurus geniculatus L., 2n = 28. npHMOpcxHii xpaii, r. BnaanBoCTox, copHoe Ha 
o 6 oHHHe flopora b AxaaeMropoaxe, 1977 r., Ns 4679, IlpoGaTOBa. 

Beckmannia syzigachne (Steud.) Fern., 2n = 14. IlpHMOpcxHH xpaii, TepHeftcxHii p-H, 
oxp. aaponopTa IlnacTyH, 1979 r.. Ns 5642, I7po6aTOBa; r. Haxoaxa, y x.-a. Hacbinn Ha 
TeppHTOpHH Mopcxoro nopTa, 1979 r., Ns 5468, Ilpo 6 aTOBa. 

Calamagrostis epigeios (L.) Roth, 2n = 56. IlpHMOpcxHH xpaii, HaaexAHHcxnii p-H, 
oSoHHHa aopora b oxp. x.-a. ct. CnpeHeBxa, 1976 r.. Ns 4497, llpo6aTOBa. 

Chloris virgata Sw., 2n = 20. XaSapoBcxHii xpaii, 3 anaanas oxpaHHa r. Xa 6 apoBcxa, 
Ha x.-a. HacwnH y ct. AMyp, 1976 r„ Ns 4656, IIpo 6 aTOBa. 

Digitaria ischaemum (Schreb.) Muehl., 2n = 18 (3. P.). XaSapoBcxHii xpaii, Bojibme- 
xexuHpcxHii 3 anoBeaHHx, npaBbiii 6 eper p. Yccypn, otmcjth 6jih3 ycTbJi p. Hnpxa, 1993 r.. 
Ns 7150, Ilpo 6 aTOBa. 

Eragrostis cilianensis (All.) Vign.-Lut., 2n = 20 (3. P.). npHMOpcxHii xpaii, Ha x.-a. 
nyTax ct. Haxoaxa, 1990 r„ Ns 7113, HenaeBa. 

Eriochloa villosa (Thunb.) Kunth, 2n = 54. AMypcxas o6ji„ Ma 3 aHOBCXHii p-H, 
o 6 oHHHa aopora 3 anaaHee c. Hobokhcbckhh YBan, 1976 r.. Ns 4625, Flpo 6 aTOBa; Xa 6 a- 
poBCKHH xpaii, npaBbiii 6 eper p. AMyp y r. Xa 6 apoBCxa, oxp. x.-a. ct. AMyp, 1976 r., 
Ns 4572, ripo 6 aTOBa. 

Poa annua L., 2n = 28. KypHjibcxne o-sa: o-b IlapaMyiunp, oxp. r. CeBepo-Kypmibcxa, 
«CTapbiii ropo«», Cbipoii Jiyr b6jih3h xhjimi, 1978 r., Ns 5369, SapxajiOB; o-b OHexoTaH, 
BepxoBbe p. Eamtas, Ha o6ohhhc aopora ceBepHec 03. KoabueBoe, 1981 r„ Ns 6317, 
EapxanoB. 

P. compressa L., 2n = 42. IlpHMOpcxHH xpaii, r. Haxoaxa, Ha x.-a. HacbinH b MopcxoM 
nopTy,. 1979 r„ Ns 5462, Ilpo 6 aTOBa; XaSapoBCXHii xpaii, EBpeiicxaji aBTOHOMHaa 06 - 
jiacTb^fcMHaoBHHCXHii p-H, oxp. x.-a. ct. BonoHaeBxa-II, y Tponw no cxjiony BoaonaeB- 
CKoii conxH, 1976 r„ Ns 4470, npoOaTOBa; o-b CaxajiHH, b 10 km ot r. IOxHo-CaxajiHH- 
cxa b HanpaBjiCHHH x r. KopcaxoBy, o 6 oHHHa cTapoii aopora b oxp. noc. XoMyroBo, 
1972 r., Ns 5634, Ilpo 6 aTOBa. 

P. subcaerulea Smith, 2n = ca. 60. FI-ob KaMnaTxa, r. rieTponaBJioBcx-KaMHaTCxHH, 
mwc CnrHajibHbift, y Tponw, 1982 r., Ns 6091, Ilpo 6 aTOBa, Pyawxa. 

Puccinellia distans (Jacq.) Pari., 2n = 42. IlpHMOpcxHH xpaii, r. BjtajtHBOcTox, oxp. 
x.-a. ct. BTopaa Penxa, 1979 r.. Ns 5440, Bopo 6 i>eB. 
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P. hauptiana V. Krecz., 2n = 28. npHMopcKHH Kpaii, HanexaHHCKHii p-H, OKp. 
ct. KunapucoBO, 3acojieHHbifi Bbi6pocaMH xHMHKaTOB ynaCTOK 6nH3 HacbinH bctkh Ha 
noc. Tae*Hoe, 1982 r.. Ns 6044, Ilpo6aTOBa, Pyauica. 

ripHMeMaHHe. PacTemui c cwibHUM ronyOosaTUM HajierOM. 

Setaria glauca (L.) Beauv., 2n = 36. AMypcKaa o6ji., CejieMflxtHHCKHH p-H, JieBo6e- 
pexbe p. CeJieMaxa, oOoHHHa aoporn b 13 km k iory ot noc. Hopcx, 1976 r., Ns 4626, 
npo6aTOBa. 

Polygonaceae 

Persicaria maculata (Rafin.) S. F. Gray, 2n = 40 (3. P.). IlpHMOpCKHH Kpaii, 
HanoKflHHCKHii p-H, y nJiaTtjjopMbi xc.-a. ct. KHnapncoBO, 1994 r., N? 7173, npo6aTOBa. 

ripuMenaHHe. Ee-iouBencoBas (JiopMa. 

P. viscofera (Makino) H. Gross ex Nakai, 2n = 24 (3. P.). npHMopcKHH Kpaii, 
HaaexuiHHCKHii p-H, OKp. noc. Tae)KHoe, JiecHaa nopora, 1988 r., Ns 6880, Ilpo6aTOBa. 

Rumex angiocarpus Murb. (onp. H. H. UBeneB), 2n = 42. KypHJibCKHe o-Ba, o-b HTy- 
pyn, Ha mHHHCTOM ckjiohc b oKp. noc. Pu6aKH, 1982 r., Ns 6610, EapKanoB. 

Rosaceae 

Fragaria nipponica Makino (onp. B. B. HKy6oB), 2n = 28 (3. P.). IlpHMopcKHii Kpaii, 
OKp. r. BjiajiHBOCTOKa, 6jih3 xc.-n. njianfxjpMW HaiiKa, 1981 r.. Ns 5989, PynbiKa. 

Scrophulariaceae 

Veronica heureka (M. A. Fisch.) Tzvel., 2n = 36 (3. P .). IlpHMopcKHii Kpaii, 3 anHB 
rieTpa BeJiHKoro, o-b PyccKHii, no pyHbio y flopora Ha oKpaHHe noc. rioflHoacbe, 1992 r„ 
Ns 7006, Ilpo6aTOBa, PynbiKa. 

E>HOjioro-noMBeHHi>iH HHCTHTyr flBO PAH 
BjiaaHBOCTOK 

CaHKT-neTep6yprcKHil rocynapcTBeHHbifl 
yHHBepcHTeT 


rionyMeno 10 XI 1995 



TOM 81 


EOTAHMHECKHH XYPHAJl 


1996, Ns 5 


IOEHJIEH H flATbl 


yflK 92 : 52(47 + 57) 


© AJIL«DPEfl AJIEKCEEBHH KOJIAKOBCKHf! 

(k 90-JieTHH) CO 3HH pOJKaeUHH H 70-JieTHIO HayHHOH 
m neaarorHnecKOH aeHTeabHOCTH) 

l. A. ILJINSKAY A, Z. I. ADZINB A. ALFRED ALEXEEVICH KOLAKOVSKY 
(TO THE 90th BIRTHDAY AND 70 YEARS OF SCIENTIFIC ACTIVITY) 

24 cJieBpaafl 1996 r. HcnoaHwiocb 90 aeT 3acayxeHHOMy aesiTeaio rpy3nH h A6xa3HH, 
NJieHy-KoppecnoHfleHTy AxaaeMHH Hayx rpy3HH, aoKTopy 6HoaorHneciCHx Hayx, npcxjieccopy, 
NJieHy PoccHiicKoro 6oTaHHnecKoro o6mecrBa c 1926 r. AawJjpeay AaexceeBHHy KoaaxoB- 
cKOMy — BbiaaiomeMyca 6oTaHHicy h naaeo6oTaHHKy h 3aMeaaTeabHOMy neaoBeicy. 

A. A. — oaHH H3 aynuiHX 3hbtokob co- 
BpeMeHHOro pacTHTeabHoro MHpa KaBKasa, 
KpynHeiiiiJHH cneunaancT no ero HeoreHOBOii 
4>aope, a Taxxce no ceMeiicTBaM 6yxoBbix h 
KOaOKOabHHKOBbIX. Ero 3KCneaHl]HOHHbie 
MapuipyTbi nOKpbiBaioT Bee 3axaBKa3be. Ero 
MHOroipaHHbie 6oTaHHnecKHe pa6oTbi BKaio- 
HaioT b ce6a h reo6oTaHHHeCKHe, h 4>aopn- 
CTHnecKHe HccaeaoBaHHB BbicoxoropHux 
ayroB h nacT6Hui xax 3anaaHOio, Tax h boc- 
TOHHoro 3axaBKa3ba, ho ochobhoh patio h ero 
HccaeaoBaHHii — Koaxnaa. 3aecb oh Heyc- 
tbhho TpyaHTCfl c 1934 r. B pe3yabTaTe sthx 
TpyaoB pacTHTeabHbiii mhp stoto yHHicaabHO- 
ro yroaxa npupoau pacKpbiacs bo BceM CBOeM 
MHOroo6pa3nH. Pa6oTbi A. A. bouuih b 30- 
aOTOH (})OHa MHpOBOH 60TaHHHeCK0H aHTe- 
paTypbi: sto nepBoe 4-tomhoc H3aaHHe 
«Oaopbi A6xa3HH» (1938—1949 rr.) h xpyn- 
hmh o6o6uiaiouiHH Tpya «PacTHTeabHbifi mhp 
K oaxHabi», KOTopbifi coaepxHT 60TaHHK0- 
reorpacJjH^ecKoe paftOHHpoBaHHe, ormcaHHe 
ocHOBHbix pacTHTeabHbix (])opMauHH h onpe- 
aeaHTeab pacreHHH KoaxHau (oxoao 2500 
bhaob). A b 1980—1986 rr. A. A. ny6anKyeT 
BTopoe H3aaHne 4-tomhoh «Oaopbi A6xa- 
3hh». B CyxyMCKOM 6oTaHHwecKOM caay (HHCTHTyre) oh co3aaeT oOiunpHbiH rep6apHti 
KoaxHACKOft (paopu, BomeauiHH noa a66peBHaTypoti SUCH b cnHcox BaxHetiuiHx 
rep6apHeB MHpa. He orpaHHHHBa»cb BcecropoHHHM H3yneHHeM coBpeMeHHoro pacTHTeab- 
Horo MHpa KoaxHflbi, c 1949 no 1978 r. A. A. co cbohctbchhoh eMy 3Heprnefi nccaeayeT 
HeoreHOBbie 4>aopbi A6xa3HH. B pe3yabnrre aaHTeabHbix MaccoBbix pacKOnox oh co3aaeT 
coBepuieHHo yHHxaabHoe, 6oraTetiiuee co6paHHe naaeo6oTaHHnecKHX KoaaeicuHti, koto- 
pbie, k coxcaaeHHio, cnabHO nocTpaaaaw bo BpeMa noxapa b 1986 r. b CyxyMCKOM 
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6oTannMecKOM caay. A. A. KOHcyabrnpoBaa coTpyaHHxoB coBMecTHbix najieo6oTaHHHe- 
ckhx 3xcneanunii EoTaHnnecxoro HHCTHTyra hm. B. JI. KoMapoBa (BHH) AH CCCP h 
CyxyMCKoro 6oTaHnnecKoro caaa AH TCCP b 1987—1988 rr. b 6acceiiH p. Koaopa. 
MaTepnaJibi sthx SKcneanuHii auujb b oneHb He6oabuioH Mac™ bo 3 mccthjih norn6ujHe 
KOJLieKunn. A. A. OTKpbiBaeT paHee He n3BecTHbiii thii cyfhponHHecKOH HeoreHOBoii 
4)-fiopw h flOKa3biBaeT ero cymecTBOBaHne b Koaxwae ao cpeaHero ariHoueiia BxaiOHHTenb- 
HO. CbOH HCCJieflOBaHHB OH ConpOBO)KflaeT TOHHbIMH OIIHCaHHBMH, BblCOKOKaHeCTBeHHblMU 
c|)OToipac|)HflMn h floxyMemajibHO tohhmmh bbtopckhmh pncyHKaMH. Eaaroaapa 3TOMy 
ana MiipoBOH naaeo6oTaHHKn coxpaHeHbi capMaTCKne cjxnopbi A6xa3nn, MSOTHaecKne 
4>- n opbi Koaopa, noHTHHecKHe (Jiaopbi Koaopa h riHuyHaw, KHMMepHHCKne (Jjaopbi flya6a, 
BaraxHiuTbi h Majibix III h pax, no3aHeruinoueHOBaa ({jaopa CyxyMa. A, A. opraHH 3 yeT 
MHOl’OHHCJieHHblH aBTOpCKHH KOJUieKTHB H C03aaeT yHHKaabHblH 2-TOMHblii CnpaBOHHHK 
«KaTanor HcxonaeMbix (jiriop KaBKa3a». A. A. aeTaabHo nccaeayeT ceMeficTBO 6yxo- 
Bbix — oaHo n3 KJiioHeBbix ceMeiicTB TpeTHMHofi cpaopw, b pe3yabTaTe aero bhocht MHoro 
HOBoro b HHamocTHxy poaoB Fagus, Castanea h Quercus, onwcbiBaeT poa Ushia h 
o6pa6aTbiBaeT poa Quercus an* 3-ro TOMa «HcKonaeMbix uBeTKOBbix pacxeHHH CCCP». 
Anaan3Hpya (})aopncTnaecxHe aaHHbie no Koaxnae h KaBica3y b ueaoM, A. A. npnxoanT 
K BblBOay, HTO B pa3BHTHH (Jiaopbl HCKHlOHHTeabHyK) poab HrpaiOT rOpHbie CHCTeMbI, H 
Bbiaeaxei oco6yio GoTaHHKo-reorpaf^HwecKyio Cpean3eMHoropHyio o6aacTb.' 

C 1988 r. A. A. ocHOBHoe BHHMaHwe cocpeaoTOHHBaeT Ha H3yaeHnn naoaoB, 3Koaornn 
h reorpac})HH KoaoiconbHHKOBbix (cHanana b npeaeaax KaBica3a, a 3aTeM Bcero Boctohhoto 
noayujapnfl); oh pa3pa6aTbiBaeT HOByio cucTeMy KoaoKoabwHKOBbix h o6o6uxaeT noayaeH- 
Hbie pe3yabTaTbi b MOHorpac})HH «CeMeflcTBO KoaoKoabMHKOBbix» (1995). napaaaeabHO c 
3 thm oh npeanpwHHMaeT yray6aeHHbifl aHanH3 reorpa(J)Hn h axoaornH ceMeficTB h poaoB, 
Han6oaee apxo npeacTaBJieHHbix b npeaeaax BbiaeaeHHOii hm CpeaH3eMHoropHoii o6aa- 
cth. A. A. ocymecTBaaeT HHBeHTapH3auHio aHTO(J)HaoB Koaxnabi h ycTaHaBawBaeT He- 
oxcuaaHHo uinpoicoe pacnpocTpaHeHHe anTotj}HabHOCTn b npwpoae. 

BMeCTe CO CBOHMH COTpyaHHKaMH OH npOBOaHT 3KCneaHUHOHHbie pa6oTbi B 
A6xa3HH h KoaxHae, co6npaeT MaTepwaa ana nonoaHeHHS aacTHWHo cropeBiuero 
rep6apH9 KoaxHacxoH cjaiopw, pyxoBoanT pa6oToii no aKTHBHOMy oGMeny c ay6aeTHbiM 
(})oHaoM BHH PAH h b pe3yabTaTe ao6HBaeTca noaHoro BOCCTaHOBaeHHS yHHKaabHoro 
rep6apH9. 

AHaaH3Hpya nocaeaHwe aaHHbie no (J)aope KaBxa3a, A. A. ycTaHaBaHBaeT, hto 
3HaeMn3M 3Toro pernoHa 6oaee bmcok, neM sto cHHTaaocb ao HacTO»mero BpeMenw. 

CTpeMACb caeaaTb xax moxho 6oaee aocTynHbiM 3HaxoMCTBO c cfaiopoti A6xa3HH, 
A. A. noaroTOBHa k nenaTH «OnpeaeaHTeab pacTeHHH A6xa3HH» xax noco6ne ana 
CTyaeHTOB By30B. 

A. A. cwHTaeT, hto aeaoBewecTBO b aoary nepea MHpoM pacTeHHii, Tax xax yHHWTOXcaeT 
ero, He CHHTaacb c TeM, hto 3to ocHOBa *h3hh Ha 3eMae, b tom Hwcae h aaa HeaOBewecTBa. 
Kax h b npeabiayuxne roaw, A. A. yaeaaeT 3HawHTeabnoe BHHMaHHe pa6oTe no oxpaHe 
pacTHTeabHoro MHpa, aaaaacb npeaceaareaeM KoMHTeTa HayHHOro coBeTa 3 anoBeaHnK 0 B 
A6xa3HH, KoopaHHHpys hx HayHHyio TeMaTHKy h KOHcyabTwpya HayaHbix pa6oTHHKOB 
3anoBeaHHxoB. 

Bo BpeMs BoilHbi b A6xa3HH b 1992—1993 rr. A. A. Haxoanac» b 6aoKHpoBaHHOM 
CyxyMH h, HeB3npaa Ha HHmeTy, roaoa, xoaoa h HenpepwBHbie apTo6cTpeabi, oh 
npoaoa*aa pa6oTy Haa MOHorpac^Heii no ceMeiicTBy KoaoKoabHHKOBbix. Bo BpeM» stoh 
B oiiHbi, Koraa onacHO aaxce BbixoaHTb b ropoa, oh exeaHeBHO 6bia Ha pa6oTe h BMecTe c 
3. H. Aa3HH6a co6paa Becb pacceflHHbifi no pa3HMM OTaeaaM CyxyMcxoro 6oTaHHwecKoro 
caaa h fleHapapwa hm. CMeuKoro, rH6HymHH H3-3a naoxoro xpaneHHa rep6apHii, o6xean- 
hhji ero, cHCTeMaTH3HpOBaa, ofiHOBHa sthkctkh h o6ao*Kn, yBeaHHHB TeM caMbiM o6iuhh 
rep6apHH oTaeaa b 2 pa3a. BMecTe c 3. H. Aa3HH6a h C. JJ. Arp6a oh cnac 6n6aHOTeKy 
BoTaHHHecKoro caaa, xoiaa b 3aaHHe nonana 6oM6a. Cpa3y xce nocae bohum oh 


1 rioapoGHO o HayHHOH aes)Te.ibHOCTH A. A. KojiaxOBCKoro ao 1988 r. cm.: Bot. *ypH. 1967. T. 52. Ns 3. 
C. 434—438; 1988. T. 73. Ns 5. C. 742—744. 
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nepecMOTpeji Becb rep6apHH kohxiuickoh cfyiopw h BHec xoppeicTHBbi b onpeaeaeHHa b 

COOTBeTCTBHH C nOCJieaHHMH CHCTCMaTHHeCKHMH peBH3HBMH pa3J1HHHbIX CCMCHCTB H 
pOflOB. OflHOBpeMeHHO OH nOCTOBHHO KOHCyJIbTHpyeT 3K0J10THHecKyio HHCneKUHK) A6xa- 
3 hh. Oco6o CJieayeT oTMeTHTb to, hto A. A. 3a bck) rpy3HHo-a6xa3CKyio BoftHy hh pa3y 
He nan ayxoM h xax Torna, Tax h ceftwac b ycJiOBHax 6/iOKaabt cbohm npHMepoM h 
pa6oTOcnoco6HOCTbio noaaepjKHBaeT cbohx corpyflHHKOB. 

B 3amiiOHeHHe no3apaBnaeM Anbtppeaa AnexceeBHwa co cjiaBHbiM K>6HJieeM h xenaeM 
eMy 3aOpOBb» H HOBbIX HOCTHXeHHH B I103HaHHH MHpa paCTeHHH, KOTOpOMy nocBauieHa 
bcsi ero XH3Hb. 


CnHCOK onyBJlHKOBAHHbEX PABOT A. A. KOJ1AKOBCKOIU 2 

1988 

K HCTopHH poaa CHM(J)HaHapa (KonoKoabHHKOBHe) // Coo6m. AH TCCP. T. 129. Ns 1. 
C. 141—144. 


1989 

AjieKcaHflp AnwJwHcoBHH TpoccreftM (k 100-jicthio co ah» poxaeHHa, 1888—1988) // 
Eot. xypH. T. 74. Ns 1. C. 124—127. 

AHanH 3 3HfleMH3Ma $aopbi KaBxa3a // Coo6m. AH TCCP. T. 135. Ns 3. C. 621—624. 
PacnpocTpaHeHHe h sKoaonw SHfleMHHHbix KaBKa3CKHX poaoB KOjiOKOjibHHKOBbix // 
CooGiu. AH TCCP. T. 134. Ns 2. C. 381—384. 

1990 

lopHbie JIHTOtj)HTHbie CTBUHH - apeHa 3BOJIIOUHH MOHOTHIIHUX pOflOB KOJIOKOJIbHH- 

kobux h recHepHeBbix // Coo6m. AH TCCP. T. 140. Ns 3. C. 577—580. (Cobmcctho c 
3. H. A«3HH6a). 

HoBbie aaHHbie b MoptJjoaoraH uBenca h iuioaa KOJioKoJibHHKOBbix // Coo6w. AH 
TCCP. T. 139. Ns 2. C. 381—383. 

<t>jiopHCTHHecKHe HaxoaxH b A6xa3HH // Bot. xypH. T. 75. Ns 10. C. 1452—1456. 
(CoBMecTHo c 3. H. Afl3HH6a, C. M. HnTaHaBa). ' 

3HaeMH3M (Jxnopw BOCTOwHo-eBpa3HHCKoro xpbiaa CpeflH3eMHoropHOH o&iacTH // 
Coo6ux. AH FCCP. T. 138. Ns 2. C. 365—368. 

1991 

KojioicojibwHKOBbie KaBKa3a. TOhjihch: MeuHHepe6a. 175 c. 

npHHUHflbl (})JIOpHCTHHeCKOrO paHOHHpOBaHHfl CeBepHOID flOJiyiiiapHa // npOOJieMbl 
CpJlOpHCTHKH H CHCTeMaTHKH paCTeHHH KaBKa3a. Te3. flOlOI. BceCOK)3. KOHtp. MOJIOabIX 

yneHbix (1—5 anpeaa 1991 r.). CyxyMH. C. 3—4. 

CpeaH 3 eMHoropHas o6aacTb — apena sbojiwuhh ubctkobmx b CeBepHOM nonyuia- 
P hh // Coo6iu. AH TCCP. T. 141. Ns 1. C. 157—160. 

1993 

TopHbie cHCTeMbi 3anaaHOH EBpasHH xax KpynHefluiHH ueHTp sbojiiouhh KOJioxojib- 
wHKOBbix // Eioji. FBC. Ns 168. C. 44—47. 

1994 

KoHcneKT chctcmw ceMeficTBa Campanulaceae CTaporo CBeTa // Bot. xypH. T. 79. 
Ns 1. C. 109—124. 


2 flpoflonxceHHe; Haiano cimcKa cm.: Bot. xypH. 1967. T. 52. Ns 3. C. 438 441; 1988. T. 73. Ns 5. 
C. 744—746. 
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1995 

Hobocth cjuiopbi A 6 xa 3 Hw. CyxyMH. 38 c. (Cobmcctho c 3. H. Afl 3 HH 6 a, C. M. HwTa- 
HaBa). 

CeMeiiCTBO KOJIOKanbWHKOBblX. M. 92 c. 


© H. A. Hmuhckm, 3. H. Ad3un6a 

BoTaHHHecKHH HHCTHTyT nanyneHo 10 XI 1995 

hm. B. J1. KowapoBa PAH 
CaHKT-IleTep6ypr 
HHCTHTyT 60 TaHHKH 

AH Pecny6jiHKH A6xa3Hs 
CyxyMH 
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TOM 81 EOTAHMMECKlitl XYPHAJl 1996, Ns 5 


KPHTHKA H EHEJIHOrPA<I>Hfl 


YAK 019.941 :002.01 : 582(470.12) 

H. H. Opjiosa. KoHcneKT (Jiaopbi BoaoroacKOfi o6jiacTH. BucuiHe pacreHHX / 

Otb. pea. C. K. HepenaHOB. CII6, 1993. 262 c. (Tp. CaHKT-nerep6yprcKoro 
oCmecTaa ecTecTBOHcnbiTaTeaeft. T. 77. Bun. 3) 

S. S. IKONNIKOV. N. I. ORLOVA. SINOPSIS OF THE FLORA OF VOLOGDA REGION. HIGHER PLANTS. 1993 

B peueH3HpyeMOH MOHorpa(})HH BnepBbie naH nojiHbift cnncoK (Jjnopbi BoaoroacKoii 
o 6 a., cocTaajieHHbiH Ha ochobc aHanH3a o6uihphwx c 6 opoB 3a nocaeaHHe 150 jieT. 
BbiacHeHO, wto bo c£>nope o6aacTn nacwHTbiBaeTca 1022 BHaa Bbicnmx pacTeHHii, 
othochluhxch k 439 poaaM h 107 ceMeticTBaM. 

B MopcjxwiorHH coaepxHTca paa paaaeaoB. Yxe no «BBeaeHHio» (c. 4—7) mw hmccm 
B03M0XH0CTb cocTaBHTb o 6 mee npeacTaaaeHHe o (J)jiope Ha ocHOBaHHH CBoaHofi TaO/iHubi 
CCM 6 HCTB C yKa3aHHeM HHCaa pOaOB H BHaOB B HHX. Xopoino H3aO*eH H npOHJUHOCTpH- 
pOBaH pa3aen «KpaTKaa HCTopua H3yneHH» (£nopw BonoroacKoK o 6 aacTH» (c. 7—16), b 
kotopom iipwBeaeH MaTepHan 06 Hcnojib30BaHHH c|)nopbi oGaacTH HaHHHaa c XVIII b. 
(aKcneaHUHa aKaaeMHKa H. H. JlenexHHa, 1771 r.) ao Hauinx aHefi. Oco 6 chho ueHHbi Tpw 
KapTocxeMbi MapinpyTOB cjjnopHCTHwecKHx HccaeaoBaHHH (c 1837 ao 1986 r.), no3BOaaio- 
mHe cyaHTb o cTeneHH tJuiopnCTnqecKoii H3yneHHOCTH TeppuTopn h . 

OcHOBHyio HacTb pa 6 oTbi cocraBJiaeT coGctbchho «KoHcneKT (paopbi BoaoroacKoH 
o 6 nacTH» (c. 17—208). Kaxabifi BHa o 6 cToaTenbHO oxapaKTepn30BaH TaKCOHOMnwecKn: 
iipHBeaeHbi hctowhhk nepBoonHCaHwa, 6a3HOHHM, nponHTHpoBaHbi ocHOBHbie JiHTepaTyp- 
Hbie hctohhhkh (KpoMe «®jiopbi CCCP» h «Flora Europaea», ncnoab30BaHbi yKaaaHHa 
no ({wiope CMexHbix oGnacTefi). Y Bcex BHaoB 3HaHKaMH o6o3naneHa *H 3 HeHHaa cfeopMa, 
OTMeweHbi nepnoabi uBeTeHHa h naoaoHOiueHHa, oxapaKTepH30BaHbi MecToo 6 HTaHHa, 
yKa 3 aHbi paiioHbi MecTOHaxoxaeHHa Bwaa h cTeneHb ero BCTpewaeMOCTH. UeHHoii aBJiaeTca 
apeaaorHHecKaa xapaKTepncTHKa BHaa. flaa Kaxaoro BHaa, noMHMO aaTHHCKoro Ha3BaHHa, 
yKa3aHO pyccKoe. 

JXna paaa BHaoB aa»w npHMenaHHa, rae noacHaeTCa TOHKa 3peHna aBTopa Ha o6tcm 
T oro h.th HHoro BHaa. 

B KOHue pa 6 oTbi noMemeHbi Heo 6 xoaHMue yxa 3 aTeaH (c. 208—261) ycaoBHbix 
o 6 o 3 HaweHHH h coKpameHHvi chob b TexcTe, coKpameHHii Ha3BaHHH aaMHHHCTpaTHBHbix 
paiioHOB oSaacTH, ancJjaBHTHbiH yxa3aTeab pyccKHx h aaTHHCKHx Ha3BaHHH ceMeilcTB, 
poaoB h BnaoB pacTeHHii, a Taxxe o 6 uiHpHbift cnHCOK aHTepaTypbi. 

MoHorpa(})Ha xopoino otjxjpMaeHa noaHrpac})HwecKH h HanenaTaHa Ha xopouiefi 

6yMare. 

CaeayeT oTMeTHTb TBepayio peaaKTopcKyio pyxy C. K. MepenaHOBa, yaynniMBUiero 
naaH H3aoxeHHfl KOHcneKTa. 

OTMewaa weTxyio nocaenOBaTeabHOCTb b uhthpobbhhh aHTepaiypHtix hctowhhxob b 
TaKCOHOMHwecKOM a63ane h HaanwHe cnHCKa cnennanbHbix coKpauxeHHii (c. 209), caeayeT 
oGpaTHTb BHHMaHHe Ha OTcyrcTBHe b 3 TOM cnncKe aoBoabHO naCTO Hcnoab3yeMoii 
KOJuieKTHBHoii pa 6 oTbi «OnpeaeaHTeab BbicniHX pacTeHHii ceBepo-3anaaa eBponeviCKOH 
wacTH PC®CP» (1981); b tokctc TaKconoMHwecxoro a 63 aua aaHO coKpaineHHe «Onpea- 
BbICLU. paCT.». 

ripoaHaaH3HpoBaB MOHorpacJjHio H. 14. OpaoBofi b ueaoM, otmcthm, hto t|)aopHCTHKa 
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Pocchh oGoraTHJiacb ueHHbiM TpyaoM, no3BOJiHK>mHM my6*e nocTHrayrh canopy Bojio- 
roacKOH o6ji. 3to tot kohcfickt, KOTopbifi no CBoeii KOHCTpyKuHH Bnojme OTBenaeT 
coBpeMeHHbiM HayMHbiM Tpe6oBanHflM. B 3aKjnoHeHne noxcenaeM aBTopy MOHOipacfiHH 
H. H. OpnoBOH ycneuiHoro npoaojnKeHHH pa6on>i h 3aBepmeHnfl cneayioiueH 6ojibLUOH 
K.HHTH — «OnpeaejinTejia bwceihx pacTeHHH BonoroaCKofi o6aacTn». 


BoTaHHMCCKHH HHCTHTyr 
hm. B. JI. KoMapoBa PAH 
CaHKT-netep6ypr 


© C. C. Hkoh.huk.08 
flojiyHeHO 16 1 1995 



TOM 81 


EOTAHmECKM XYPHAJl 


1996, N° 5 


XPOHHKA 


YAK 061.3 : 581.5 

flEHb IIAMHTH HHKOJIAH HBAHOBHHA KY3HEUOBA 
(1864—1932) B TAPTY 

Ya. P A A L, T. OY A. THE DAY OF MEMORY OF NIKOLAY IVANOVICH KUZNETSOV 
(1864—1932) IN TARTU 

17 HO»6p» 1994 r. b TapTy, b HcTOpHHecKOM My3ee TapTycKoro yHHBepcHTeTa (TY), 
npoBOAHjicR naMRTHbift aeHb, nocBHmeHHbiii 130-JieTHio co ahh poxaeHHR npo4>eccopa 
H. H. Ky3HeuoBa, pa6oTaBiuero b TapTycKOM (lOpbeBCKOM) yHHBcpcwTeTe c 1895 no 
1915 r. 100-jieTHio H. H. Ky3HeuoBa 6bina nocBxuieHa BcecoK>3Haa HayHHaa KOHcJjepeH- 
uhr b 1964 r. 

Buna opraHH30BaHa Taxxe HeSonbinax BbicraBKa, Ha KOTopofi 3KcnoHHpoBajmcb 
yneSHHKH 6oTaHHKH, HanHcaHHbie H. H. Ky3HeuoBbiM, BceMHpHo H3BecTHaa cepHH 
«Tpyflbi BoTaHHwecKoro caaa HMnepaTopcKoro lOpbeBCKoro yHHBepcHTeTa», ocHOBaHHaa 
Ky3HeuoBbiM h BbixoflHBinaa ao 1915 r., H3AaHHa «9>nopbi KaBxa3a», a Taxxe MaTepna/ibi, 
CB»3aHHbie c ero HayHHOH Ae«TenbHOCTbio. 

YnaCTHHKOB KOH$epeHUHH KpaTKHM BCTynHTejIbHbIM CJIOBOM npHBCTCTBOBajI ACKaH 
6HOJioro-reorpa4>HHecKoro cJjaKyJibTeTa npo4>eccop T. MaHMeTC. IlpHcyTCTBOBano 6onee 
n»THaec»TH nenoBeK, oco6chho paaoBan 6onbiuoH HHTepec, npoHBneHHbift k 3TOMy 
MepOnpHRTHK) MOAOaeXbK). 

nporpaMMa ahh 6buia pa3aeaeHa Ha ABe nacTH — HCTopHHecKyio h HayHHyio. B nepBoit 
(HCTOpHHeCKOH) H3CTH AHH 6bUIH 3aCAyillaHbl AOKA3AbI, nOCBHUieHHbie XH3HH H AeHTejlb- 
hocth H. H. Ky3HeuoBa (A. JlaaiieJiaHA «OcHOBHue aTanbi 6Horpa$HH H. H. Ky3HeuoBa 
h „<l>Aopa KaBKa3a”», JI. Kohto «06 opraHH3aTopcKofi ACSTejibHOCTH H. H. Ky3HeuoBa», 
3. KyKK «YHe6Hbie BKCKypcHH noa pyKOBOACTBOM H. H. Ky3HeitOBa b oKpecTHOCTMx 
r. TapTy»). 

B noATBepxacHHe npeeMCTBeHHOCTH 6oTaHHHecKofi HayKH b TapTycKOM yHHBepcHTeTe 
BO BTOpoft (HayHHOil) HaCTH AHA CJIOBO 6bUIO npeAOCTaBAeHO MQAOAblM yHeHbIM HHCTHTyra 
60 TaHHKH H 3KOJIOFHH TY. BbUIH 3aCAyUiaHU AOKJiaAbI A. AaH «0 BepTHKaJlbHOM 
pacnpeAeneHHH a30Ta b HeKOTopwx pacTHTejibHbix coo6iuecTBax», M. Moopa «Bjihhhhc 
ap6ycKyA«pHOH MHKopH3bi Ha cocymecTBOsaHHe HeKOTopwx bhaob nyrOBbix pacTeHHii», 
M. JlexT «TaKCOHOMHHecKoe pa3HOo6pa3He Potentilla», M. rinprejib «rioweMy bctoh- 
cKHe ajibBapw Tax 6oraTu bha3mh?» h A. Caar «0 cncTeMaTHKe h <pHJioreHe3e ueHTp- 
apHOHAHMX AHUiaHHHKOB». 

© Jf. IJacuib, T. On 

HHCTHTyT 6oTaHHKH h 3KOJiorHH no/iyneHO 29 XI 1994 

TapTycKoro yHHBepcHTeTa 
3ctohh» 
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yUK 582.35 : 061.3 


Eot. xypn., 1996 r„ t. 81, N« 5 


«Pteridophyte symposium 95. Pteridology in Perspective* 

(17—21 HHHiH 1995 r., JIohaoh) 1 

N. I. SHORINA. «PTERlDOPHYTE SYMPOSIUM 95. PTERIDOLOGY IN PERSPECTIVE. 

(JULY 17—21 1995, LONDON) 

MeamyHapoflHbiH nTepHnonorHwecKHH CHMno3HyM npoxomui c 17 no 21 mo;i» 1995 r. 
b KoponeBCKOM (xyraHHwecKOMy cany Kbio. Ero opraHH30BajiH EoraHHwecKHH can Kbio h 
JlOHJIOHCKHH My3eft eCTeCTBeHHOH HCTOpHH npH yMaCTHH JIOHflOHCKOro JIHHHCCBCKOrO 
o6mecTBa, KoponeBCKoro cafla b 3flHH6ypre, EpHTaHCKoro oSuiecTBa nTepitaojioroB, 
MexcayHapoAHOH accomiaitHH nTepnnonoroB h 06mecTBa CHCTeMamKOB. DiaBHUM Koop- 
HHHaTopoM 6bin npocj). R. J. Johns, pafxrraiomHH b Tep6apHH EoTaHHHecKoro caaa Kbio. 

CnMno3HyM 6bui nocBBujeH naMSTH KpynHoro nTepmiojiora XX b. npo4>. R. E. Holt- 
tum (1895—1990) b cb» 3 h co 100-JieTHeM co hh» ero poxaeHHs. R. E. Holttum (kwiee 
50 JieT npopa6oTan b EoTaHHaecKOM cany Kbio, yqacTBOBan b OoTaHHnecKHx 3KcneaHUH»x 
bo MHomx pafioHax 3eMHoro mapa, b ocoOchhocth b TponHxax A3HH. IIomhmo nanopoT- 
hhkob, oh 3aHHManc» h apyrHMH rpynnaMH pacTeHHil, ero nepy npHHajmexaT MOHorpa- 
(})hh, nocB»meHHbie ({mope Manafi3HH, 6aM6yxaM Hobofo CBeTa, cpaBHHTejibHoft Mopcjjo- 
jiorHH hm 6 hphmx h ap. 

CHMno3HyM npHBJiex BHHMaHHe uiHpoKOH HayHHOft o6mecTBeHHOCTH: b HeM ynacTBO- 
BaoH 6onee 160 6otrhhkob h3 38 crpaH. K OTKpbiTHio CHMno3HyMa 6mjih naaaHbi Te 3 HCbi 
53 ycmbix h 60 CTeHaoBbix aomiaaoB. OpncoMHTeT nnaHHpyeT k Komiy 1996 r. ony6an- 
KOBBTb TOM C MaTepHaJlaMH CHMII03HyMa. 

B nporpaMMy c»Mno3HyMa 6bUiH .BKaioHeHu pa3HWe acnexTU coBpeMeH hoh nTepnao- 

JlOrHH - SBOJIlOUHOHHblH, TaKCOHOMHHeCKHH, 3KOJIOrHHeCKHH, MOpcjjOJlOrHHeCKHH, 6 ho- 

xHMHHecKHii h ap. KoaHwecTBeHHO »bho npeo6aaaa/iH aomiaabi, nocBsmeHHbie cpnope, 
6Hopa3HOo6pa3HK> h oxpaHe nanopOTH hkob b pa3Hbix peniOHax, h npexae Bcero b 
T ponnKax. Ana paccMOTpeHHa sthx BonpocOB, a Taxxce npo6aeMu KOHuemiHH ceMefiCTB 
y nanopoTH hkob 6 mjio OTBeaeHO 2 aH» pa6oTM cHMno3nyMa. H 3 ocTaBiunxca 3 aHeft 1-ii 
6bia 3aHaT aomiaaaMH o c|)HJioreHHH h 3bojiiouhh nanopoTHHKOB h poacTBeHHbix rpynn, 
2-ft — aoioiaaaMH 06 3KOJiornn nanopoTHHKOB b npHpoaHOft o 6 craHOBKe, HaKOHeu, 3 -h 
( nocjieaHHH aeHb 3aceaaHHii) 6 bui nocBsmeH KOHuemiHH BHaa h cneiiHanH3auHH. 

CHMno3HyM oTKpbia awpeKTop EoTaHHHecKoro caaa Kbio npo<jj. Ghillean Prance, 
o6paTHBiuHHca k ynacTHHKaM c npHBeTCTBHeM. 3aTeM npotj). W. T. Stearn (BejiHKo6pn- 
TaHHa) noaejiHjica BocnoMHHaHiuiMH o R. E. Holttum, a M. Price (CIUA) npoaHanH3H- 
poBan TBopnecKHH nyrb 3Toro Buaaiouieroca 6oTaHHKa. 

Cepna coo6uieHHH no 6Hopa3Hoo6pa3Hio nanopoTHHKOB Hananacb aoioiaaoM M. Roos 
(HnaepjiaHaw) o TpyaHocTax BuxBJieHHR ({uiopHCTHHecKoro 6oraTCTBa nanopoTHHKOB KaK 
b OTaejibHbix perHOHax, Tax h bo BceM MHpe H3-3a HeaocTaTONHoft pa3pa6oTaHHOCTH 
tbkcohomhh h HOMeHKJiaTypbi 3 toh rpynnbi pacTeHHii. B. Parris (HoBaa 3eaaHaHa) 
oxapaKTepH30Baaa cocTaB nanopoTHHKOB b pa3Hbix mnax aecOB ManaiOHH, MonyKK- 
ckhx o-bob h Hoboh 3ejiaHaHH. D. Darnaedi (HnaoHe3Hx) h M. Kato (RnoHHx) npoaHa- 
jiH3HpoBanH ({uiopy nanopoTHHKOB HauuoHanbHoro napxa Teae-PaHipaHr na 3anaaHOH 
RBe, C. Sanchez (Ky6a) — BHaoBoe pa3Hoo6pa3He poaa Hymenophyllum Ha Eoabuinx 
AHTHabcKHx o-Bax, S. Nampy h P. V. Madhusoodanan (Mhahx) — 6Hopa3HOo6pa3He 
nanopoTHHKOB h poacTBeHHbix rpynn b hhwhhckom uiTaTe Kepaaa. R. Moran (JJaHHa) 
noKa3an 3HaHHMocTb bucokofophh Hoko b KoayM6HH h SKBaaope KaK BaxHofi tjjHToreo- 
rpa(J)HHecKOH rpaHHUbi, BJiHmomeft Ha pacnpeaeaeHHe nanopoTHHKOB b UeHTpanbHoft h 


1 B 1995 r. MHe nociacTJiHBHjiocb ynacTBOBaib b pa 6 oTe MexayHapojiHoro irrepHaonorHiecKoro cHMno 3 Hy- 
Ma, 6jiaroaapa TOMy <ito pacxoabi Ha noenaxy b3jui Ha cefia opncoMHTer. tlocKOJiucy a 6 una eflHHCTBCHHbiM 
npeflCTaBHTejieM Pocchh Ha stom CHMnowyMe, a coma cbohm aoarOM noflroTOBHTk MaTepHanu o ero pa60TC Ana 
«BoraHH<iecKoro *ypHajia». Haneiocb, hto 3 ra HHtpopMaiiHa npeflcraBHr Hirrepec ana OTeHecTBeHHMx OoraHH- 
kob. — H. Ul. 
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IOxhoh AMepHKe. C. Homphries (BeflHKo6pHTaHHa) h J. C. M. Saiz (HcnaHHa) npoae- 
MOHCTpHpoBann pa3Hoo6pa3ne nanopoTHHKOB Ha H6epnHCKOM n-oBe h Ea/ieapcKHx o-Bax 
G. Unwin (ABCTpamia) coo6uihji o npo6jieMax oxpaHbi Dicksonia antarctica b cb 93 h c 
BbipamwBaHHeM 3toto Bwaa b KOMMepwecKHX uen»x (ana H3roTOBJieHH9 cyBeHupoB). B 
3aKjiK)HeHHe 1-ro aha paGoTbi CHMno3nyMa A. C. Jermy (BejiHKo6pHTaHHa) ocbcthji 
npoSneMbi co3aaHna «KpacHoii khh™ nanopoTHHKOo6pa3Hbix», o6paTnB BHHManne Ha 
Hepa3pa6oTaHHOCTb KpiiTepneB pa3Hbix KaTeropHH penKOCTH b stoh rpynne pacTeHHii. 2-ii 
aeHb aaceaaHHvi Hananca c coo6meHHa I. Comeau (TpnHHflafl) 06 SHfleMHHUbix, peflxwx 
h HyxaaiouiHXca b oxpaHe nanopoTHHKax TpHHHaaaa h To6aro. A. Dyer h S. Lindsay 
(BeJlHK 06 pHTaHH») Ha npHMepe HeKOTOpMX peflKHX BHflOB BpHTaHHH H 3HACMHKOB 
KatiapcKHx o-bob noKa3anH 3HaweHHe nowBeHHoro 6aHKa cnop &na penHTpoflyKiuin 
nanopoTHHKOB h caMonoflaepxcaHHa hx npHpoflHbix nonynauHH. M. Gibby (BejiHKo6pn- 
TaHwa) npoaeMOHCTpHpoBana reHeTHHecxyio BapHa6eabHocTb npHpoflHbix nonynauHii 
raMeTO(J)HTOB h cnopotpHTOB y Trichomanes speciosum (Hymenophyllaceae ) b 3anaflHoii 
EBpone h noawepKHyna pa3JinHnsj b skohoihh h reorpacjjHHecKHX apeanax pa3Hbix 
noKOJieHHH, b pe3yjibTaTe nero apean raMeTO<j3HTOB OKa3ancfl uiHpe, weM y cnopo(J)HTOB. 
E. Hennipman (HHflepjianflbi) paccMOTpeJi npo6jieMy KJiaccHtfiHKanHH h BbifleneHiia 
ceMeiicTB y jienTocnopaHrnaTHbix nanopoTHHKOB, oueHHB ee xax AHflHpyiomyio b coBpe- 
MeHHofi nTepHflojiorHH. P. Wolf (CIIIA) paccxa3aji o coBpeMeHHbix noflxoaax x Bbwene- 
HHjo ceMeiicTB nanopoTHHKOB c yneTOM hobchuihx flaHHbix o cocTaBe flHK h npeacTaB- 
jieHHH o cjiojkhmx reHax. J. Pahnke, V. Goremykin h W. Martin (ITepMaHHfl) ocbcthjih 
MOjieKyjiapHbie acneKTW sbojuohhh nanopoTHHKOB, ocHOBaHHbie Ha aHariH3e reHOMOB aaep 
h UHK xnoporuiacTOB. D. S. Conant, L. A. Raubeson, D. A. Attowood h D. B. Stein 
(CIUA) npofleMOHCTpHpoBanH sbojuouhohhhc paflbi uHaieftHbix, nocTpoeHHbie c yneioM 
CTpyKTypbi JIHK h flaHHbix o nocjieaoBaTejibHOCTH reHOB. P. Hovenkamp (HHflepjiaHflbi) 
Ha npHMepe pa3pa6oTKH CHCTeMbi Polypodiaceae CTaporo CBeTa KpnTimecKn ouchhji 
B03M02KHOCTH KOMnblOTepHOH TeXHHKH flflA HCn0Jlb30BaHH9 MCTOflOB COBpeMeHHOH KJia- 
hhcthkh. M. Kato (BnoHH») h D. Darnaedi (HHfloHe3Hs) npeimoxcmiH HOByio TaiccoHo- 
MHnecKyio o6pa6oTKy poaa Oleandropsis ( Polypodiaceae ), ochobbh Hyio Ha npn3Haxax 
Mopc})OJiorHH KopHeBmu h CTpyKTypbi CTenbi. H. Schneider (UlBeHuapna) y 6 eflnTenbHO 
noxasaji 6o;ibiune nepcneKTHBbi cpaBHHTejibHOH aHaTOMHH KopHeft mis Bbi»Bjienna npn- 
3H3KOB, KOTOpbie MOiyT 6bITb HCnO/lbSOBaHbl B pa3pa60TKe KJlaCCH(J)HKauHH H yCTaHOBJie- 
HHH poaCTBeHHHX CBfl3eH nanopOTHHKOB. 

Cepwa flomiaaoB o (|)HfloreHHH nanopoTHHKOB h poflCTBeHHbix rpynn OTKpbinacb 
o63opoM M. E. Collinson (BejiHKo 6 pHTaHH») o hobmx HaxoflKax HCKonaeMbix <{)opM, 
6jih3khx coBpeMeHHbiM ceMeflCTBaM Polypodiophyte, BKflioHaa flaHHbie 06 HCKonaeMbix 
cnopax, XHMHwecKOM cocTaBe h ynbTpacTpyKType hx ctchok. floiuiaflHHK oTMeTHjia 
6 ojibaiHe TpyHHOCTH b yCTaHOBJieHHH t^HJioreHeTHweCKHX cB93eft coBpeMeHHbix ceMeiicTB 
nanopoTHHKOB H3-3a TaK Ha3MBaeMoro «KaHH03ofiCKoro XHaTyca», t. e. orcyrcTBHA 
naneoMaTepHanoB, flaTHpyeMbix KaftH03oeM. TeM He MeHee b cba3h co 3HawHTejibHbiM 
nonoxiHeHHeM naneo 6 oTaHHnecKHx CBeaeHHH b nocjieflHHe flec»THJieTH» Tpe 6 yeTCfl kph- 
THHecKoe nepeocMbicneHHe coBpeMeHHbix chctcm nojiHnoflHeBbix nanopoTHHKOB. 
G. W. Rothwell (CIUA) ocTaHOBmica Ha Bonpoce o naneoSoTaHHwecKHx flOKa 3 aTenb- 
ctbbx SHeprHHHbix cJiHJioreHeTHwecKHx paoHaitHii y Pteridophyte s. 1. (Bmnowaa pHHneBbie 
h nnayHbi), HeoAHOKpaTHo nponcxoAHBuiHX b pa3Hbie reonornwecKHe snoxu h nepnoabi. 
KiiaflHCTHnecKHH aHaaH 3 noflTBep*aaeT ecTecTBeHHOCTb BbwejieHH» Pteridophyte s. 1 ., 
oflHaKo b oTfleJibHbix cJjHJi^'Max 3toh rpynnw CHHanoMopcJjHH cpaBHHTejibHO HeMHoro. 
Abtop CKJioHaeTCa k BbiBoaaM o MOHO(})HjieTHHecKOM npoHcxo*fleHHH xaK paBHo-, Tax h 
pa3HOCnOpOBbIX nanopoTHHKOB H O TDCTHWHOM B03paCTe GojIbUIHHCTBa coBpeMeHHbix 
ceMeiicTB, KOTopbie o 6 Hapy*HBaioT MHoronHCJieHHbie napaanejiH3Mbi. R. M. Bateman 
(BejiHKo 6 pHTaHHa) KpnTHwecKH paccMOTpeJi coBpeMeHHbie npeflCTaajieHH» o nnnoreHHH 
Lycophyta, npHBJieKaa HOBbie noflxoflbi (b hbcthocth, KJiajiHCTHHecKHH aHajiHi), MoneKy- 
JiapHbie flaHHbie h nOflwepKHBaa CBoeo6pa3He stoh rpynnbi, npoaBflaiomeecH b neflOMop- 
$03ax ( Isoetes, Phylloglossum), b h3J1H l ;hh opraHOB HexcHoft Mopt})OflorHHecKOH npHpoau 
(pH30MoptJ)bi) h flpyrHx npH 3 HaKOB. D. W. Stevenson h H. Loconte (CIUA) Ha ocHOBe 
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KJiaflHCTHHecKoro aHajum 69 ccmchctb cocyancTbix cnopoBbix pa3pa6oTajin cxeMy 
«J»HiioreHeTHHecKHx CBsnefi Polypodiophyte h poacTBeHHbix rpynn, BKaionaa imayHbi, 
yAOBHHKOBbie, MaparrHeBbie, ocMynaoBbie. Polypodiophyte pa 3 aeaeHbi Ha nopaaKH, H 3 
KOTOpbix 3 (meiixeHHeBbie, cxH3efiHbie h unaTeftHbie) cooTBeTCTByroT cpeaHHM, a 2 
(nojiHnoflHeBbie h nTepHCOBbie) — bmciuhm (t. e. 3 bojhouhohho Han6ojiee npoaBHHyrbiM) 
(J)HiiyMaM. CooSmeHHe J. Galtier (OpaHuna) 6buio nocBameHO MopcjxwiorHH h 3bojhouh- 
OHHOMy 3HEHeHHIO na^e030HCKHX nanopoTHHKOB. 

no MopcJ)OiiorHH h aHETOMHH nanopoTHHKOB 6 buiH 3acjiyuiaHbi 4 floicriaaa: R. Imaichi, 
M. Kato h J. Takiguchi (HrioHHa) — 06 opraHH3auHH anexcoB h HeperyaapHOM 6okobom 
BeTaneHHH KopHeBHiu y Psilotunv, J. Duckett (BejiHKo 6 pnTaHHH) h R. Ligrone (Hia- 
jihh) — o pe3yjibTaTax cpaBHHTejibHoro H3yneHHa yjibTpacTpyKTypbi naacTHa y Lycopodi¬ 
um, Ophioglossum, Gleichenia, Hymenophyllum, Pteridium h Ceratopteris ; B. M. Par¬ 
kinson (HDAP) — o BJinaHHH cTeHKH cnopaHrna Ha xoa cnoporeHe 3 a h xhmh3m o6ojiohkh 
cnop; E. Pangua h B. Vega (HcnaHHa) — o pe 3 yabTaTax cpaBHHTeabHoro H 3 yneHHa 
Mop(f)oreHe 3 a raMeToejmoB y Cosetinia, Anogramma ( Hemionitidaceae ) h Cheilanthes 
(Sinopteridaceae). 

floxjiaflbi 06 3KOjiorHH nanopoTHHKOB b npnpoflHbix MecTax oSHTaHHa HananHcb c 
cooSmeHHa E. Scheffield (BejiHKo6pHTaHHa) o pacnpocTpaHeHHH h npopacTaHHH cnop, 
pa3BHTHH raMeTO(J)HTOB H MOJIOflbIX CHOpOtjjHTOB B eCTeCTBeHHbIX MCCTax oSHTaHHa B 
Ahijihm. flomiaaHHK noflHepKHyna xpaiiHe caaSyio H3yneHHOCTb 6 hojio™h cnopoBoro 
pa3MHOAeHHa b npapoae. Y paaa bhaob nanopoTHHKOB aoKa3aHo cymecTBOBaHHe noHBeH- 
Horo 6aHxa cnop, onncaH MCpt|)oreHe3 raMeio<J)HTOB h noxa3aH bhcokhh npoueHT thScjih 
lOBeHHJIbHbIX CnOpO(J)HTOB, HTO CJiyXHT OCHOBHbIM peryjlSTOpOM rUlOTHOCTH npHpOflHblX 
nonyjiauHH. L. B. Leon h R. I. Kenneth (CIIIA) aojio)khjih o 3axoHOMepHOCTax reorpa- 
(JwHecxoro pacnpeaeaeHHa h 3HaeMH3Me nanopoTHHKOB b nepy; A. Poulsen (flaHHa) h 
H. Tuomisto (Ohhjihhahh) npoaHanH3npoBanH bjihhhhc 3aa$HHecKHx (JwxTOpOB Ha 
pacnpeae/ieHMe HeoTponHnecxHx nanopoTHHKOB xax Ha BceM KbxHo-AMepHxaHCKOM 
KOHTHHeHTe, Tax h b oTflejibHbix ero peruonax (b hecthocth, Ha Am33ohckoh hh 3 mchho- 
cth). F. Rumsey h E. Scheffield (BejiHxo6pHTanHa) coo 6 lhhjih o hobhx cjjaxTax cyme- 
CTBOBaHHa raMeTO(J)HTOB, HS3aBHCHMbix ot cnopocj)HTOB, y Trichomanes speciosum ( Hy- 
menophyllaceae), oSmaiomero Ha TeppHTopHH Ahdihh. 3th (fcaKTbi aBTOpbi o6i.acHaiOT 
6onee y3KOH SKOJiorHHecxoM aMiuiHTyaofi cnopo(J)HTOB no cpaBHeHHio c raMeTO<|)HTaMH, 
cneiiCTBHeM Hero aBiiaeTca bmcokhh npoueHT rnSenH lOBeHHAbHbix cnopo<j)HTOB. 
J. Schneller h R. Holderegger (lllBeHuapna) npoaeMOHCTpupOBanH reHeTHnecxyio Ba- 
pnaSejibHOcTb nonyjiauHH Asplenium ruta-muraria b UlBeiiuapHH c yneTOM cocTaBa 
H30(})epMeHTOB, onpegejieHHbix mctoaom 3aexTpo<jjope3a. M. A. Kordofani (CyaaH) pac- 
cxa3an 06 SKoaorHHecxHX auanTaunax, b tom HHcae b aHaTOMHH Baft h nemyn, y bhaob 
poaa Asplenium b pa3Hbix MecTax o6HTaHna b CyaaHe; A. Giers, T. Heiser h W. Bennert 
(repMaHHa) noKa3ann 3aBHCHM0CTb hhtchchbhocth (|)OTOcHHTe3a ot ocBeiueH hocth y 3 
BHflOB poaa ruiayH; I. Watanabe (flnoHHa) coo6mHa o c^HJioreHeTHHecxHx, Shoxhmhhc- 
ckhx h 6noaorHHecKHx (cBa3aHHbix c pa3MHoaceHHeM) acnexTax cHM6no3a Azolla — Ana- 
haena; A. Moteetee (JlecoTc), J. Duckett (Beanxo6pHTaHHa) h A. Ressel (HopBeraa) — 
o MHxopH3e nanopoTHHKOB JlecoTO (fO’AHaa At^pHxa); S. Lindsay h A. Dyer (BeaHxo- 
6pHTaHH») — o pe3yiibTaTax HaSaioaeHHH 3a aHHaMHKoii B03pacTHoro cocTaBa h npouec- 
caMH (pepTHJiH3auHH b nonyaauHHx raMeTOcJjHTOB y 4 bhuob nanopoTHHKOB b TeneHHe 
flByx BereTauHOHHbix ce30H0B b npHpoaHbix MecToo6HTaHH»x UIoTaaHaHH; L. Zapfack h 
A. Nkongmeneck (KaMepyH), M. Lowman (CIIIA) — o cneuH4)HKe cocTaBa nanopoT- 
HHK0B-3nH(J)HT0B B 3aBHCHMOCTH OT BHaOBOH npHHaaaeJKHOCTH aepeBbeB-^JOpO^HTOB BO 
BaaxcHbix TponHnecKHx aecax KaMepyHa. 

Ha 3aKaioHHTeabHOM 3aceaaHHH cHMno3HyMa 6buiH 3acayuiaHbi 5 aoxaaaoB. C. Hauf- 
ler (CIIIA) H3ao)KHn xoHuenunio BHaa h cneuHanH3auHH y nanopoTHHKOB, xoTopaa 
ocHOBaHa Ha npeacTaBJieHHH o aByx 3Tanax npouecca BHfloo6pa30BaHHa. Ha nepBoM 3Tane 
npoHcxoaHT nepBHHHaa aHBepreHuHa, cB»3aHHaa c reorpa4)HHecxoH, SKoaoniHecKOH h 
reHeTHHecKOii H3oaauHefl, na btopom — ceTHaTaa 3 bojhouh», Bbi3BaHHaa yBeaHneHHeM 
anoHAHOCTH h rH6pHaH3auaeH. I. Vogel, M. Gibby h J. Barrett (BeaHKo6pHTaHHa) 


ill 



npofleMOHCTpHpoBajiH nojiH(J)HJieTHHecKoe npoHcxoxAeHHe npeflCTaBHTejieH poaa Asple- 
nium, BCTpenaiomHxcH b EBpone, h noKa3anH, hto b (|>opMMpoBaHHH bhaobmx KOMnjiexcoB 
Sojibiuyio pcwib cbirpann npoueccu hoah- h ajinoiuiowiHH b reHOMax aaep h xjioponjia- 
ctob. N. Murakami (BnoHHa) npeACTaBHA kphthhcckhh o630p tekcohomhh h cfiHAore- 
HeTHnecKHx CBH3eii BHflOB cexuHH Hymenoasplenium, ochobehhmh Ha aHanH3e MoptJjono- 
rHHCCKHX, 3K0J10rHHeCKHX, UHTOJIOrH'JeCKHX H 6nOXHMH4eCKHX (ipH3HaKOB. Ilo MHeHHIO 
AOKJiaaHHKa, 3Ta cexuHH 3aHHMaeT ueHTpanbHOe noAoaceHHe na <J)HJioreHeTHHecKOM ApeBe 
poAa. S. Pajaron (HcnaHHa) coo6iuha o pe3ynbTaTax toyneHHA cocTaBa H3oc|)epMeHTOB b 
nonyjiHunax Asplenium foreziense h poACTBeHHbix TaxcOHOB. J. Burrows (IOAP) aoao- 
*HAa o bhaobom pa3HOo6pa3HH poAa Ophioglossum b ioxhoh nacTH UeHTpanbHOH 
A(J)pHKH H yTOHHHAa TEKCOHOMHIO atfjpHKEHCKHX BHAOB OphiOgloSSUttl. 


© H. H. lllopima 

MockobckhR neaarorHMecKHH ncuiyneHo 29 XI 1994 

rocyflapcTBeHHhiR yHHBepcHTeT 


BHHMAHHK) ABTOPOB! 

C 1 HHBapa 1996 r., corAacHO HOBOMy MeacAyHapoAHOMy KOAexcy 6oTaHHHecKofi 
HOMCHKAaTypbi (ToxHHCKOMy, 1994 r.), Ana ACHCTBHTCAbHoro o6HapoAOBaHHa hobux 
HE3BEHHH HCKOnaeMblX paCTCHHH HeoSxOAHMO npHBOAHTb HX OnHCaHHe HAH AHarH03 Ha 
AaTHHCKOM HAH aHTAHftCKOM l3MKe. 
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K cm. T. A. Oedomoeou, c. 28 
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Ta6jiHua. CeMeHa Carlemannia congesta (7— 4) h C. griffithii ( 5 —5). 

5 o6iumh bhs ceMdiH c naTepa^biioH CTopoHbi; 2,6 — neianH nepBHHHoft noeepxHOCTH ceMeHH (bhji shcck — 3K30TccraibHbix 
loieTOK ceMeHHOH KOJKypw): 3,7 — aeia hh noBcpx hocth ccmchh b pawone py6wmca; 4 , 8 — BTOpH^Has cxynbrnypa noeepxHocTH 
ceMeim (MHxpopeubetJ) HapyacHofi KyrHicyjibi, 8 — Mincpopejibe<J> Kyniicyjibj b sraenice: cnpasa — Ha 6 okoboh kohhhcckoh 
noBepxHOCTii, CJieBa — b 3arnyfineHHOH qacTH, me KynncynupHije MHxponan»uuTbi 6anee peaicHe). MacurraCHaa JiKHenica: I, 2, 

5, 6 — 100: 3 . 4 , 7 , 8 — 10 mkw. 






K cm. T. E. Pbutoeou. c. 43 












Ta6jmua I. 

1,2 — Fagus cf. tenella Pan., ncuiapHaa h aicBaTopHanbHaa npoeicuHH, CM, * 1000: 3 — F. cf. miocenica, 3KBaT0pHanbHaa 
npoeauHa, CM, x 1000: 4, 5 — F. kuprianoviae, nojiapnaa h SKMTopnanbHaa npoexuiiH, CM, * 1000: 6, 7 — F. coalita, 
nojiapHaa h aKaaTOpiianbHaa npoeKuHH, CM, x 1000: 8, 9 — Fagus sp. A, nonaptian h 3KBaiopHanbHaa npoeKuHH, CM, x 1000, 
10 — F. cf. tenella, oGwhh bhu, C3M, x 2000; ll — F. cf. tenella, caynbrnypa noaepXHOCTH 3 k3hhu, C3M, x 10 000: 12 — 
F. cf. miocenica, o6iuhS bhu, C3M, x 2000: 13 — F. cf. miocenica, cuynbirrypa noBepxHOCTH 3 »hhu, C3M. x 10 000. 












K cm. K. H. JJeMueHKo. H. FI. fleMHewco, c. 49 



Ta6jiwua. npoao/ibHbie cpe3bi raaBHoro KopHH 6-nHeBHbix npopocntOB Triticum aestivum Ha pa^HHHOM yuajie- 

HHH OT KOHHHKa. 

/ — aBTorpa^J y^acTKa icopHii Ha ynajieHHH 8 mm ot kohhhkb (CTpejiKaMH o6o3HaieHbi Menenue (cHHTe3HpyioiUHe J1HK) aapa b 
CT armpHofl napeHXHMe): 2 — ynaCTOK icopHS Ha yaaneHHH 15 mm ot KOHHHKa (CTpenicoH o6o3Ha«ieHa nejiamaacii mieTica b 
nepHUHicne bo BpeMs iiHHUHauHH Cokoboto KopHii); 3 — aBTorpa<£ ynacTKa KOpHs Ha yaajieHHH 20 mm ot KOHHHica (CTpejiKaMH 
060311 aqeiibi MeqeHbie icnerKH 3HfloaepMM h nepmiHKJia); 4 — aBTorpa<J> ynaCTKa icopea na yaaneHHH 25 mm ot kok*iH ica, 

npHMOpJXHft 6oKOBOrO KOpHfl Ha pBHHCH CT3J1HH pa3BHTHfl (CTpeJIKOH nOKa3aHa KJieTKB KOpbJ, CHHTC3HpyK)llXajl HHK). k — 

nepBH^Haa icopa, n — nepHiiHUi, np — npHMOpAHii 6okoboto icopHa, cn — CTcnapHaa napeHXHMa, ifpju — ueHTpanbHbiii pna 
MeTaiccHJieMbi, s — aiuoaepMa. MaciuTaCHaa jiHHeftica; 1 — 40; 2— 4 — 30 mkm. 
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